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PREFACE. 


The tendency of the Yearbook to increase in size, following rery 
naturally the growth of the Department whose work it deals with, led 
to the production for several years of a book of inconvenient dimen- 
sions, and threatened, unless a different system were pursued in its 
preparation, very soon to make a most unwieldy volume. An earnest 
effort had to be made, and a change was therefore inaugurated in the 
preparation of the present volume, with a view" to reducing its hulk. 
The result has been to reduce it by about 200 pages; while the tendency 
to conservatism in the matter of illustrations, wdiich for the past year 
or two has characterized all the publication work of the Department, 
has caused a reduction in the number of plates from ST in the Year- 
book for 1902 to 65 in the present volume. 

It has been impossible, of course, to effect such a marked reduction 
without in some measure restricting the number of articles contributed. 
The number in this volume, while still considerably above the average 
since the Yearbook w"as established, is 32, as against 3T last 3 ^ear and 
33 in the Yearbook for 1901. The authors are, however, to be con- 
gratulated upon having more nearly than ever before approached the 
standard of brevity which it has been sought to establish in connection 
with Yearbook articles, and the average length is but a fraction over 
12 pages. 

Readers who have been in the habit of consulting the Appendix will 
find there also evidence of this restrictive policy in the elimination of 
some features to which they have become accustomed. It is believed, 
however, that the most important information presented in this part 
of the Yearbook for permanent preservation has been retained. 

At a risk of repetition, it must be again stated for the information 
of those who desire to possess a copj^ of the work, that the quota 
assigned to the Department’s use is barely sufficient to suppty its own 
active coworkers, and the great majority of people desiring to secure 
a copy must, therefore, depend upon their Senators, Representatives, 
and Delegates in Congress, among whom 94 per cent of the entire 
edition is divided. 



4 


PEEFACE. 


As heretofore, tlie Editor has been ably assisted in the preparation 
of the work by Mr. B. D. Stallings and Mr. C. H. Greathouse, assist- 
ant editors, the latter being especially charged with the care of the 
Appendix and the preparation of the Index. Only by the cheerful 
contribution of considerable extra time on the part of these gentlemen 
has it been possible to bring the work to completion at this compara- 
tively early date. 

Geo. Wm. Hhj., 

Editor Eepartment of AgrlGultw'e. 

M^ashingtox, D. C., Ap'il 33, 190^. 
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U. S. DEPARTMENT OF AGRICULTURE. 


REPOET OF THE SECRETARY. 

To TEiE President: 

I have the honor to submit herewith my Seventh Annual Report 
as Secretary of Agriculture. 

EBHOATIONTAL BEaXJIBEMENTTS OF AGBICULTUBAL BESEABCH. 

The research work of the Department of Agriculture, covering the 
sciences of production in the fields and other laboratories where the 
crops of the country are grown and where they are made more valu- 
able by skill, has required a class of experts not educated by the insti- 
tutions of learning, w^here our people have heretofore been prepared for 
their life work. The development of the Department toward doing 
all that should be done to help our people secure a greater yield from 
the soil, and enhance the value of its products, made the training of 
experts in the Department a necessit3^ 

The countiy needed scholars along all the lines of work considered 
in this report. The agricultural colleges of the States are the natural 
sources from which students for this work should be expected to come, 
and wm have availed ourselves of all the competent graduates of these 
institutions that could be induced to take up advanced work with us; 
but the demand has been so great, and the growth of the Department 
so rapid, that we have been compelled to seek the most competent men 
wherever we could find them. 

The theory of our duty is to help any locality that is strugglingwith 
a problem to an early solution of which the expeidence of our scientists 
may contribute or where the undertaking is bejmnd the means at the 
disposal of the people interested. 

To these ends many specialists must be trained, and for these pur- 
poses the Department has become a post-graduate institution where 
groups of sciences are taught and applied. Comparatively little time 
is devoted to the ascertainment of abstract scientific facts. Every 
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worker is helping somebodj’-, and while doing this he is contributing 
to what is known relating to the farm, and to the education of his UkSso- 
ciates. 

Four hundred and ninet3r-six students have been admitted to the 
Department for instruction since 1897 as experts in our several lines 
of work. Two hundred and forty-nine of these still remain with us, 
not less than 132 having passed into the classified service; 185 have 
gone elsewhere to teach, experiment, or demonstrate in private enters 
prise what they have learned from their teachers, who are our best- 
equipped scientists in their several specialties. 

The Department has been extending- its work in all parts of the 
countrj' during the past jmar wherever the producers from the soil 
most need help. Our most active efforts have been directed to the 
stamping out of foot-and-mouth disease in four of the New England 
States, and in studying the cotton boll-w'eevil in Texas and demonstrat- 
ing the growing of cotton successfully in spite of the presence of the 
pest. Encouraging progress has been made in all the lines of research 
with -which the Department is charged. 

OTTR SUEPLtTS PBODUCTION. 

Out of their continued abundance, during the past year, the farmers 
of the nation have contributed food and raw materials for manufac- 
tures to hundreds of millions of people in foreign countries, besides 
sustaining 80,000,000 at home. 

A survey of half a century discovers the remarkabib character of 
the movement in which the farmers of this country have become the 
chief purveyors of the -R'orld. 

In 1851 our shipments of farm products were valued at 1117,000,000, 
while half a century later, in 1901, they amounted to 1952,000,000, an 
increase of §805,000,000, or about 550 per cent. The farmers’ export 
trade for the decade 1851-1860 amounted to 11,896,000,000, and in the 
following decade, in spite of the transfer of multitudes of men from 
productive to destructive life, the total was 12,431,000,000. In the 
decade after that, the export trade doubled and amounted to $4,864,- 
000,000. In the next decade, the amoxmt grew to $5,740,000,000, 
and the total for the decade of 1891-1900 was 17,082,000,000, or an 
■ average of over $703,000,000 a year. Subsequent to the last-named 
period this trade has gone on increasing and reached its highest 
amount in 1901 with exports valued at $952,000,000. The export 
trade in farm products for 1903 was valued at over $878,000,000, an 
amount second only to that of 1901. 

The consumption of cotton in this eounti-y is now greater than that 
of any other country, and jmt the cotton planters of the South not only 
supplied this market last year, but exported a surplus of 3,569,000,000 
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pounds, valued at $311,0005000, or for every working' da}- in tlie year- 
about 12,000,000 pounds, worth more than $1,000,000. 

Represented in value, the exports of grain and grain products had 
about two-thirds of the importance of cotton in the last fiscal year, 
the value of the export being more than $221,000,000. From 16,000,000 
acres of wheat there was a surplus for foreign mouths amounting to 
114,000,000 bushels and 20,000,000 barrels of flour, amounts that 
together ^'epreseut 204,000,000 bushels of wheat. 

Third in importance are the exports of meats and meat products, 
with a grand total of $178,000,000, to which iiw be iKided $35,000,000 
for live animals. Quantities that are beyond the grasp of the mind 
represent the exports of meats and their products. The pounds of beef 
were 385,000,000; of pork, 551,000,000; of lard, 491,000,000; and of 
oleo oil, 126,000,000. 

The foregoing figures, it should be borne in mind, do not stand for 
the total production of the farms, but for the surplus production after 
the wants of the people at home have been satisfied. 

THE FARMEB’S BALANCE OF TRADE. 

The immense exports from the farms of the country lead to an 
examination of the so-called balance of trade. This examination reveals 
what seems to have escaped, the attention of the public, and that is, 
that the favorable balance of trade, everything included, is due to the 
still more favorable balance of trade in the products of the farm. 

During the thirteen years 1890-1902 the average annual excess of 
domestic exportsS over imports amounted to $275,000,000, and during 
the same time the annual average in favor of farm products was 
$337,000,000, from which it is apparent that there was an average 
annual adverse balance of trade in products other than those of the 
farm amounting to $62,000,000, which the farmers ofl'set and had left 
$275,000,000 to the credit of themselves and the country. 

Taking the business of 1903, the comparison is much more favorable 
to the farmers than during the preceding thirteen-year period, since 
the value of domestic exports over imports was $367,000,000, the 
entire trade being included, while the excess for farm products was 
$422,000,000, which was sufficient not only to offset the unfavorable 
balance of trade of $56,000,000 in products other than those of the 
farm, but to leave, as above stated, the enormous favorable balance of 
$367,000,000. 

During the last fourteen years there was a balance of trade in favor 
of farm products, without excepting any year, that amounted to 
$4,806,000,000. Against this was an adverse balance of trade in prod- 
ucts other than those of the farm of $865,000,000, and the farmers 
not only canceled this immense obligation, but had enough left to 
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place $3,910,000,000 to . the credit of the nation wlieii the books of 
international exchange were balanced. .. 

These figures tersely express the immense national reserve-sustain- 
ing power of the farmers of the country under present quantities of 
production. It is the farmers who have paid the foreign bondholders. 

MAGNITUDE OF PRODUCTION. 

The height to which farm production has risen to supply the de^ 
iiiands of domestic and foreign consumption should not be overlooked. 
Taking the range of recent years, there is the product of wheat, 

600.000. 000 to 750,000,000 bushels, worth to the farmer from 
$350,000,000 to $450,000,000. On more than 90,000,000 acres grow 

2.000. 000.000 to 2,500,000,000 bushels of corn, with a value which ran 
up to more than $1,000,000,000 on the farm in 1902. 

The oat crop now reaches close to 1,000,000,000 bushels, with a 
value of $300,000,000; the barley crop overruns 100,000,000 bushels, 
worth $50,000,000, and the rice crop in 1902 amounted to 390,000,000 
pounds. 

One of the most valuable three of all farm crops is that of hay, 
aggregating about 50,000,000 to 60,000,000 tons, worth $450,000,000 
to $550,000,0<)0; ranging between 200,000,000 and 300,000,000 bushels 
is the potato crop. 

The acreage of the cotton crop has displayed a tendency to in- 
crease considerably during the last few years, and in 1903 was about 

29.000. 000 acres; the number of bales produced in recent years ranges 
from 10,000,000 to 11,000,000, while the value of the entire crop on the 
plantations has gone as high as $511,000,000 for the crop of 1900, or, 
if the seed is included, $530,000,000. 

Tobacco is another crop of expanding proportions, and the prospect 
now is that within a few years ten figures will be required to repre- 
sent the annual production. This crop has now climbed close to 

900.000. 000 pounds, valued at $60,000,000. 

Only some of the principal farm products have been mentioned, but 
these are sufficient to indicate, in conjunction with information con- 
cerning the less important products, that the value of all farm prod- 
ucts not fed to live stock for 1903 considerably exceeded their value 
in the census crop year 1899, when it was $3,742,000,000. 

NATIONAD STOCK OF FARM ANIMALS. 

The Department’s inventory of farm animals January 1, 1903, dis- 
covers that while some classes of animals are only holding their large 
proportions, others are increasing. The horses number 16,667,000, 
with a value of 11,031,000,000. The mules have increased to 2,728,000, 
with a value of nearly $200,000,000. 
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Dairying sHows marked expansion, and now depends upon 17,105,000 
milch cows, with a value of $517,000,000. Other cattle of all sorts 
number 45,000,000, with a value of $824,000,000. 

The number of sheep has had a tendency to decline at times during 
the last score of years, but within the last four years has increased 
decisively, so that now the sheep number 64,000,000, with a value of 
$168,000,000. 

.Hogs have remained about stationary in number for many years, 
and in 1903 wmre found to be 47,000,000, with a value of $365,000,000. 

BBTTEH DISTHIBUTIOB- OF PBOOBESS. 

There is one other particular feature of the farmers’ improved and 
gratifying condition that should be noticed, and this seems to have 
escaped attention. During the long period of time when the new and 
productive land of the West was easily obtained, and when the number 
of farms and the amount of production there multiplied at an amazing 
rate, the farmers of the East and the South suffered under a severe 
competition and an impending overproduction, and agriculture in these 
sections, apart from cotton production, was outstripped in the agri- 
cultural expansion of the West. Since 1890, however, there has been 
a turn in the trend of this expansion; the northern half of the Missis^ 
sippi Valley is not overshadowing the other sections of the countiy in 
its rate of expansion as formerly; an improvement in the welfare of 
farmers in other sections of the country, as well as in the North 
Central States, is in evidence. In other words, there is a more even 
distribution of expansion, progress, and welfare than before. 

The South, which had been backward in its corn production for many 
years preceding 1890, finds itself since that time with its fraction of 
the national production of corn increasing faster than that of any other 
section; the same is true with regard to wheat, sweet potatoes, and 
cane and sorghum sirup; and to these may be added tobacco and farm- 
made butter, and horses, mules, and swine. The South occupies a second 
place in the rate of increase of production, in comparison with other 
sections, in buckwheat, hay, apple and peach trees, cattle other than 
milch cows, and farm-made cheese. 

In a similar way, agriculture in the East is rehabilitating itself by 
gaining faster than in other sections of the country in the production 
of buckwheat and potatoes, while it stands second in order among 
the different sections in its increasing production of rye and of sweet 
potatoes, and in the number of milch cows. 

The group of States embracing the Rocky Mountain and Pacific 
Coast region is showing a larger gain relatively than other sections in 
the production of lye, hay, apple trees, and farm cheese, and in the 
possession of sheep and milch cows; while it holds a secondaiy place in 
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relative aclYaiicemeiit ia tlie production of wheats oats^ barley, pota- 
toes, and farm butter, and in the possession of horses, mules, and 
swine. 

The North Central States have by no means lost for all products the 
foremost place in rapid rate of adyancemeiit that they have enjoyed 
for many years. Since 1890 this section has increased its production 
faster than other sections for oats, barley, flax, peach trees, and cattle 
other than milch cow^s; and this section does not stand second in rafe 
of advancement in any of the products under consideration. 

Thus, it appears that a new life has come to agriculture in all parts 
of the country, and that there are achievement, hope, and promise for 
the farmer eveiy where. 

The above review' of our agricultural products and exports is pre- 
sented not only in grateful acknowledgment of the bountiful Providence 
wdiich has so generously filled our cup of prosperity, but also from a 
desire to present thus succinctly to the statesmen and to the men of 
affairs of this country the value and importance of this vast agricul- 
tural industry, supported hj three-eighths of our working population, 
and contributing so greatly to the prosperity of the whole country. 
It is this vast constituency and still vaster industry that the Depart- 
ment of Agriculture is charged to protect, cherish, and encourage, 
and its extent can only be appreciated by those who are not brought 
continuously in direct contact with it, by the perusal and study of the 
foregoing figures and consideration of the important facts they present, 

WEATHEB BHHEAIT. 

The Weather Bureau has, through its officials at the various stations 
throughout the country, taken an active part in public education along 
meteorological lines. In 12 colleges or universities during the past 
year Weather Bureau officials have conducted regular courses of lec- 
tures or classes of instruction in meteorology and climatology, and at 
5 of these institutions the official is a member of the faculty. At 16 
stations the officials have delivered occasional addresses outside of their 
offices to schools or colleges, and at 28 stations they have given fre- 
quent talks in their offices to pupils and teachem of schools. In 14 
instances they have delivered occasional addresses outside of their 
offices to farmers^ institutes and similar organmtions. Only a few 
years ago there was very little instruction of this nature given in our 
Golleges, universities, or public schools, but the demand for it has 
rapidly increased. The action of the Bureau in this direction will un- 
douMedly result in a wider knowledge and a more intelligent under- 
standing of its work, and a consequent increase in its usefulness and 
value. ■ Many of the young men who receive instruction in, these classes, 
are attracted to the service of the Bureau as an occupation, and the 



BEPORT OF THE SECRET AEY. 15 

Bureau profits I3y securing a class of employees \Yitli special training 
and equipment. 

The year 1902-3 marks a distinct advance by the Weather Bureau 
in the science of meteorology, especially in two directions. From the 
beginning of the weather forecasts by the Government, in 1871, the 
necessary observations at the several stations have always been reduced 
to the sea-level plane. It was conceived some years ago that the 
ngmeroiis^efects in forecasting might be diminished, and the uncer- 
taint}’^ as to the true cause of storms removed, if similar daily charts 
were also constructed at higher levels, for which purpose the 3,500-foot 
and the 10,000-foot planes were selected. After much laborious com- 
putation, as shown in the barometry report of 1900-1901, the neces- 
sary reductions were made, and we now possess daily weather charts 
on the three planes mentioned. The study of these suppleinentary 
maps is going on, with encouraging prospects of more reliable fore- 
casts of the weather conditions, and it is hoped by Januaiy 1,1904, to 
make them a part of the regular daily work of the forecasting service. 
At present the improved data are confined to the harometric pressures, 
but it is most important to secure charts of the temperature on the 
two upper planes as well. Unfortunately, we have no observations of 
temperature in the higher atmosphere suitable for this purpose, and 
they can be secured only by means of numerous balloon and kite 
ascensions carrying the necessary self-registering instruments. 

It has been thought proper for many reasons to establish on the 
Blue Ridge Mountains, at Mount Weather, Bluemont, Va., a modern 
meteorological observatory of the best class for scientific research per- 
taining to problems of weather phenomena. A building for adminis- 
tration and for a school of instruction is being erected, and the plans 
are well advanced for a suitable power house and shop for balloon and 
kite ascensions, which will be built during the coming year. The 
recent advances in solar and terrestrial meteorology justify us in pre- 
paring to study at first hand the variations in the solar activity, and 
the corresponding changes in the weather conditions, especially from 
season to season. - It is a complex problem and will require the best 
instrumental equipment, the ablest students,, and a long series of obser- 
vations before it can be finally solved. The desirability of being able 
to foresee a year in advance the t 3 "pe of season probable during a 
given period is so great as to make it imperative to lay broad scien- ' 
tific foundations at the beginning of the twentieth century, which will be 
of utility for future generations, who will surely build a great science 
of cosniical meteorology upon such data as can be supplied by the 
Mount Weather Observatory. 

SUBMARINE CABLES. ' , ■ 

New submarine cables in connection with the vessel-reporting and 
storm-warning services have been laid from Sand Key to Key l¥ost. 
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Fla. ; from Southeast Farallone to Point Keyes, Cal. ; from Block Island 
to Narragaiisett Pier, R. I. ; and from Glen Haven to South Manitoii 
Island, Mich., a total of about 50 miles. Additional vessel-reporting 
stations have been established at Sand Key, Fla., and Southeast 
Farallone, Cal. 

To meet the demands of the maritime and commercial interests of 
the Pacihc coast a cable has been laid between San Francisco and the 
Farallone Islands, with a weather observatory and vessel- reporting 
station on the South Farallone Island. A wireless station has also 
been installed there to insure communication in future should the 
cable be out of order. 

RIVER AND FLOOD SERVICE. 

The work of the river and flood service, owing to the numerous and 
disastrous floods that occurred, has been a prominent feature of the 
year. Several of the floods were the greatest of which there is authentic 
record, and were remarkable both for their wide extent and for their 
destructive character. Our warnings were prompt and timely, and in 
the main remarkably accurate; and in no instance was the coming of 
a dangerous flood unheralded. The forecasts of the great floods of 
March, April, and June, 1903, aflbrd noteworthy examples of the efB- 
ciency of this service. This should be extended to the Kansas and 
other rivers, where no stations have yet been established. 

DISTRIBUTION OF FORECASTS AND SPECIAL WARNINGS. 

Inadequate appropriations have prevented any extensions in the 
important work of distributing forecasts and special warnings, and of 
necessity our efforts have been confined to maintaining the service 
already in operation, with its various ramifications, and adopting such 
suggested improvements as might be effected without additional 
expense. 

A marked increase (nearly 20,000) is shown in the number of places 
receiving forecasts by telephone without expense to the Government 
of the United States, and with the rapid extension of ‘‘"farmers’ tele- 
phone lines ” opportunity is afforded for placing weather information 
directly in the homes of the’more progressive agriculturists, as well as 
in the telephone exchanges of rural centers of population, where it is 
posted for the general information of the public. 

NATIONAL CLIMATE AND CROP BULLETIN. 

The National Climate and Crop Bulletin has been issued in the usual 
form, with charts showing the cuiTent temperature and precipitation, 
extremes of temperatures, and the departures from the normal of 
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botli temperature and precipitation. In this bulletin the current mete- 
orological conditions are discussed in their relation to crop growtli 
from the beginning to the end of the crop season. 

BUILDINGS EEFXTED AND PROPOSED. 

During the past fiscal jeai% through the appropriations by Congress, 
it inis been possible to erect buildings for use as meteorological observ- 
ateries for*the Weather Bureau at the following-named places, and at 
a total cost of $32,922.97, viz: Amarillo, Tex. ; Modena, Utah; Key 
West, Fla.; Sand Key, Fla. ; Southeast Farallone, Cal. ; and buildings 
are now in course of erection at the following places, the total cost of 
which -will be $70,9005 viz: Yellowstone Park, Wyo. ; Duluth, Minn. ; 
Devils Lake, N. Dak.; Havre, Mont.; Mount M'eather, Va. ; Block 
Island, E. I. ; Narragansett Pier, E. I. 

; The wisdom of erecting buildings for the exclusive use and under 
the control of the Weather Bureau becomes more apparent every day. 
It saves to the Government tlie ainoimt heretofore paid for rent of 
office quarters, which in many cases are unsuited to our needs, espe- 
cially as regards the architecture of the roofsfor the exposure of mete- 
orological instruments. 

BUBEAir OF AKTIMAL ISTBFSTRY. 

A marked distinction between our country and all others is the 
more generous nutrition of our people. Our domestic animals con- 
tribute to this result, and furnish a large percentage of our exports. 
This has been brought about by abundance of comparatively cheap 
grass and grain rather than through superior knowledge of breeding 
and feeding. We have developed a track horse, a lard hog, and but 
little else. 

The Bureau of Animal Industry has given standing’ in interstate and 
foreign commerce to our animals and their products, and is battling 
successfully with disease>s and disabilities originating at home and 
abroad. It is considering the wisdom of undertaking s 3 ’'stematiG 
cooperation with the State experiment stations in the production of 
types of animals suited to our varying latitudes and conditions, in 
order that more economy may be observed in production. 

CONTAGIOUS DISEASES OF ANIMALS. 

The control of the contagious and infectious diseases of animals is 
one of the most important lines of work in which the Department is 
engaged, and this work must become more valuable and of greater 
necessity as the number of animals in the country increases and as 
traffic with countries in which such diseases exist is further developed. 

"cf 1'" a1903 2 
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POOT-AN:D-3IOrTn DISEASE. 

Last j^ear, for the first time in eighteen years, foot-and~iiiotith disease 
was discovered in the United States. The manner in which the conta- 
gion was brought in is not definitely known, but it eAudeiitly came witli 
some articles of merchandise, as it first appeared near the docks of the 
port of Boston, and spread from there toward the interior. Vv lien 
the existence of this disease was recognized and broiigiit to the atten- 
tion of the Department the contagion had already spread"’ over tile 
eastern part of the State of Massachusetts and into the States of 
Rhode Island, Xerv Hampshire, and Vermont. The whole country 
was nieoaced with the plague, and it was onL hj the adoption of radi- 
cal measures and by the prompt, efficient, and indefatigable work of 
the inspectors that the contagion was controlled and eradicated. 

The plan of work was, briefij", to rigidly quarantine all infected 
premises and the animals upon them, to slaughter at the earliest x)ra(> 
ticablc moment all susceptible animals on such j)remises, and to disin- 
fect the stables, pens, and utensils in a thorough manner. Operations 
were begun December 1, 1902-, and the last diseased herd in this out- 
break was slaughtered May 9, 1903. The cooperation of the executive 
departments of the several affected States was prompt and complete, 
and enabled the Federal authorities to enforce regulations and stamp 
out the disease wherever it was found. The number of animals 
slaughtered on account of this disease was 4,461, of which 3,873 were 
cattle, 360 hogs, and 339 sheep and goats. There was allowed by this, 
Department 70 per cent of the appraised valuation as indemnity. The 
total amount thus paid w^as §128,908.57. There were other expenses, 
such as for salaries, traveling, labor, disinfectants, etc., which werC' 
additional to this amount, 1>ut the total cost of the eradication of the 
disease was less than §300,000. 

The stock raisers of the country were saved from a great caliiiiiity 
by the successful teriiiiiiation of this work. It' is the general history 
of the disease in other countries that where an outbreak assumes the' 
proportions of the one which existed in New England last' winter it 
spreads over the 'whole country, affecting sooner or later practically 
all of the cattle and a large part of the sheep and hogs. As the value 
of grown cattle shrinks from 20 to 30 per cent in consequence of the 
disease, as some of these' die,, together with a considerable proportion 
of the young animals, and as hogs and sheep are also' seriously affected, 
it is plain that the direct losses from a general extension of the con- 
tagion over the country 'would be some hundreds of millions 'oh dollars, 
while 'the indirect ' losses from domestic 'quarantines and restrictions 
O'n 'traffic and' from embargoes 'on' our' export trade "vvould be simply 
inealeulable. ' These losse’s" w^ere' avoided, 'because the Department had 
■a force of competent , and trained veterinarians who were at once taken 
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from their duties in other parts of the country and coneeritrated in the 
infected section , and who lojuilh^ and cheerfully endured the hardships 
of' a winter campaii'm in the rural districts, whore the cold much of 
the time was extreme, the roads blocked with snow, and the cliliiciiitles 
GOiiiiected with the disposal of the carcasses of slaiigditered aiiiiiials and 
the disinfection of the premises were almost iiisurmouiitabio. 

SHEEP SCAB. 

* * 

Energetic* work has been carried on during the year with the object 
of controlling as effectually as possible the contagions disease of sheep 
known as scabies, or scab. Heretofore but little has been done for the 
repression of this disease except in the channels of interstate commerce, 
and it yfas hoped that the prohibition of the shipment of diseased 
sheep would be siitficieiit to cause the owners of such animals to treat 
them on the farms' and ranges, and' thus eradicate the contagion. 
While this result followed in some cases, it is unfortunately true that 
the greater part of the owners of this class of animals have neglected 
to take proper measures and have apparently relied upon their ability 
to elude or deceive the inspectors and run their animals through to 
market without the actual condition being discovered. The attempts 
to accomplish this have kept the stock cars and stock pens used for 
animals in interstate commerce so thoroughly infected that satisfactoiy 
progress with the disease could not he made. It was therefore deter- 
mined to cooperate with some of the worst infected States, and attack 
the contagion at its origin by stamping it out on the premises ivliere 
it exists and propagates from year to year. This has required *some- 
wdiat of an increase of the lield-insj^ection force, but it is apparent!}" 
only in this way that the disease can be controlled. 

The inspectors have inspected in this ■work during the year an 
aggregate of 16,411, 3’70 head of sheep, and have supervised the dipping 
of 2,16'7,003 sheep, of -which 391,630 were clipped twice. This enor- 
mous amount of ivork has had great influence for good, and if contiiiiied 
for a few years, will free the sheep industry from this ineul)iis, wliich 
has for many years been the source of great discouragement and loss. 


TEXAS FEVEE. 

The inspection and supervision of cattle in transit from the Texas- 
fever district has 'also involved a great amount of work. These ani- 
mals are capable of spreading contagion through the ticks with ‘vliicli 
they are infested, and must, therefore, be kept in different cars, and 
yards and driven over di'fferent roads from those used for other cattle. 
It is moreover necessary to inspect many cattle from The .district 
adjacent to the infected section in oixlerTo determine definitely that 
they have not -been exposed, and that they ma}^ safely be" allowed "to 
go forward to market through the channels of interstate commerce 
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lYithoiit danger to the aninials of any other section of the coiiiitiy. 
This service required the inspection of 1,620,403 cattle from the infected 
district, and of 389,525 cattle from the adjacent district. To guard 
against the spread of the contagion by infected cars, (36,116 of these 
irere cleaned and disinfected by the direction and under the supervision 
of the inspectors. 

It is well known that if Southern cattle are entirely freed from that 
species of ticks known as the Boo 2 )IiiIus anmilatus they can l^c allowed 
to iiiiagle with the most susceptible animals without danger. Many 
efforts have been made to discover a practicable method for destroying 
this parasite without injuring the cattle, and the Bureau of Animal 
liidustiy has experimented for years with this object in view. Such 
treatment, if successful, would relieve most of the Southern cattle 
from cjiiarantine restrictions, and would make these cattle bring more 
nioinrr in the markets of the country. After many failures, apparent 
success has been reached by dipping the cattle in the crude oil obtained 
froiii certain Texas wells. This oil is heavily charged with sulphur, 
and in the experiments so far made has not materialh" affected the 
eattlo. It is necessaiqv to regard surii a treatment witli some reserve 
until a large number of animals have been treated under the conditions 
which obtain in the practical shipment of cattle from the infected dis- 
trict to the markets; but it may be said now that this oil has been tried 
at the animal industry experiment station near Washington with 
entirely successful results, being distinctly superior to any other 
substance tested, and that it has also been tried in the iield with about 
‘70 head of cattle, the effect being equally favorable. Arrangements 
are now made for using the treatment on a much larger number of 
animals, and if, as hoped, no objections to it develop, it will be of 
inestimable value to the cattle industry of the Southern States. 

JJOG CHOLERA. 

The losses from contagious disease among hogs in the United States 
' have been enormous, probably reaching in some years the aggregate 
of 176,000,000, and being seldom less than 130,000,000. This Depart- 
ment has for a quarter of a century been conducting scientilic experi- 
ments with a view to elucidating the nature of the disease and develop- 
ing some practical treatment by which it might be controlled; and 
while much has been discovered as to the effects of certain bacilli, and 
as to the desirability of sanitary measures, no satisfactory method of 
controlling the disease has been evolved. Recently it has been shown 
by the Bureau of Animal Industry that there is, at least in some of 
the outbreaks, a different cause at work from what has heretofore been 
suspected. When the bacilli which have been supposed to cause the 
disease are all filtered from the blood, this liquid is still capable of 
producing the malady and has apparently the same degree of virulence 
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as it had before lilteriiig*. It is yet too early to estimate the propor- 
tion of the losses attributed to hoo* cholera which arc caused by this 
agent, -which passes through the finest filters, and which in this condi- 
tion must 1)6 too small to be revealed by the highest powers of the 
microsco'pe. Investigations are now being made to throw" some light 
upon this question; but enough is already knowui to make it probable 
that this discovery will prove of very great importance. 

• * TCBEKCULOS1.S. 

Investigations have been conducted with human and animal tubercu- 
losis, with a view" of determining whether the disease is transmissible 
from man to animals or from animals to man. It has been showm l\y 
the experiments which have been made that there are cases of human 
tuberculosis in which the bacilli are as virulent for cattle as are the 
bacilli obtained from animals affected with the disease. The conclu- 
sion from this fact is that either human and animal tuberculosis are 
identical and intereomimmicable or the persons from whom these viru- 
lent bacilli were obtained had been infected w"ith bovine tuberculosis. 
In either case, it must hereafter be admitted that the tuberculosis of 
animals is a menace to human health, and that both for economicjil and 
for sanitary reasons measures should be adopted for its control. 

BLACKLEG. 

The W'Ork against blackleg continues satisfactoiuu During the 
season the Bureau vaccine wars ii«ed w^ith 775,877 cattle, and the per- 
centage of deaths after vaccination, not counting those animals that 
W"ere evidently diseased before vaccination, w^as 0.53; w"hereas before 
vaccination the average percentage of losses among the same herds 
was 2.00. 

INSFECTION OF ANIMALS AND ANIMAL PRODUCTS. 

The number of certificates of inspection issued for American cattle 
exported to Europe was 060. The number of clearances of vessels 
eaiT 3 'ing live stock was 634. The number of sheep inspected for 
export to Europe decreased from 2ll,224 in 1902 to 111,448 this 
year. The exports of horses fell off very eoiisiderabty also, being 
3,910 this 3 u^ar, as against 10,967 in 1902. Of the 228,305 cattle 
inspected for export, 226,613 went to Great Britain. 

aiEAT INSPECTION. 

In the meat-inspection service the number of ante-mortem inspec- 
tions was as follow\s: Cattle, 11,988,760; sheep, 14,654,249; calves, 
1,041,138; hogs, 31,546,222; horses, 344; a total of all animals of 
59,230,713. The f olio wung post-mortem inspections were also made: 
Cattle, 6,165,890; sheep, 8,698475; calves, 670,173; hogs, 21,827,047; 
horses, 344~-“a total of 37,261,629. 
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Tlic BiGat4ii;^p(‘ctio!i ta^ or la1:)el .was pl:ieeii upon 2.1,,:124,81S (jiiar- 
t(?rs^ 3(i2^€8D pieces, and ISO sacks of bt'ef; 8,o71d>4'0 carcasses of 
siieep; 067,251) carcasses of calv<»:s; S80,l)':l-r) caircMsses c;f and 

01)6,271) sacks of pork: 

Tlio iiieatdnspcHdioik stamp was affixed to ptiiOoi^esof mviit |)rodiicts 
tfuit liad received tiie ordinary iiispecdvioii, *as J’oliows: '7,520,, ,S5-I: of 

l:>eef, 56,0.14 (,)f mutton, 14,001,202 of po,rk, and 70 of l.,! 0 !’st‘ili's!i a 

total o.f 22,181,440. 

The liuinber of cars sealed contaliiino' inspc(.*tcd meat prodti(,,‘t.s for 
sliipmeiit from ofiieial abattoirs and other places was 67,046. 

'..Che 11 umber of certillcates of ordinary inspection issued for meat 
products for export, exclusive of horseffiesh, was 60,1 52. (,.)f 

t,hcre Avere l,388dk>-'> ([uarters, 20,422 pieccis, 4-01 bags, and 1,352,291 
packages, Avith a AAa,lght of 371,920,737 pounds; of mutton, there 
Avere 35,394 carcasses and 22,527 paclvuges, Aveighing 2,729,013 pounds; 
of pork, there Avere 24,380 carcasses and 506,311 packages, weiglii.iig 
133,122,010 pounds. 

The decrease in. the certified exports of beef and pork, nottaiin the 
last report, continued, tlie figures shoAving a dectine from t,lift last 
year of ' 45,070,025 pounds of beef, and 55,237,401 pounds of pork, 
Tlie exports of iiiutto.n were nearly tA'Vo and a half tiracAs a.s much as 
last year, Arlien there were 1,145,248 pounds certified 

There Avas one shipment of horseflesh, 70 packages, Aveigliing 28,(,.H,.)0 
pounds.. 

The cost of the Avork of the ordiruuy meat inspe(.vtion foi:* tlie year 
was 1711,546.18. ^ ■ 

MICROSCOriCALlA'^ INSriCCTF.D rOKK. 

The exports of .microscopically inspected poi’k to countries I'ccjiiir- 

ing inspc(.l::ic),n decreasocl 14,572,888 p('.)ii,nds from f9b(:,hS,k229 i,M 1902 

to 19,108,341 in 1903. The cost of the microsiaipic inspection uus 
$78,179.63, bci,ng an aveu-age of 16 ce.nts for (Ui(,d,i, examination, jind for 
eacli pound exported 0.41 cent. 

iMi^oirrs FKOM nievK'o. 

There were imported from Mt^xico 52,780 catthg 4,119 sheigg 1,794; 
goats, and small imm1,)ers of' othei* animals. At Beaca.)ast points f.bi'U’o 
Avere imported 2,602 horses and 169 ponies. 

linNOVATED-BlITTEU IKSHX'TION. 

; . The inspection of dairy products under the act of Marcl:i 2, 1903, was 
continued. Eepeated^inspections 'were miade of 82 rmiovaied-bidilm* 
factories, located in 17 States, and, the .quantity of butter niadc by these 
Avas 54,666,800 pounds. TbiS'Avas an increase oi* 9 per cent over the 
prcAioiis year. ' ■ 
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BTOEAH OF FLAJJT IK-BUSTBY. 

Tlic work, of the Bureau of IMaiit Iiidiistrv ban Ir^eri pusliod -with 
vigor cliiriiig the year. The advances made and tlie suggc^stioiis e,ri(i 
recoiniiieadatioiis for future work arc set Forth iiiidm* the a^ccoiiipany” 
ing headings, and are f,)elieved, in all (fases, to 'be for tl:io 'bettiu’ment 
of agrieultui’al conditions in the United States. 

• (X)()rE}lAT10'N Wl",r:!I THIO EX,r.EKl.MENT STATIONS. 

T,h(‘. Bureau is coopiu'iiting now witli more thaii forty State expevri- 
meiit stations along many varied lines. TlieBoiproveiiieiit of forage 
crop co!iditions, the extension of the work on cereals, tlie testing of 
new seeds and plants from home and al.)road, deiiionstration work in 
the treatment (jf plant diseases, etc., are some of tlie inorc important 
problems upon which t^iie stations are contributing to the Bureau. 

Tirn DISTRIBUTION OF SE'EDS AND PLANTS. 

As set fortli in n:iy hist report, a mimber of changes 1:>cen made 
in tla^ securing and distributing of seed for Congressional purposes. 
Instead of (xintracting for all the -seed and having it put up l)y one 
liriB, the Department has purchased the seed and armugexi for tlic 
putting of it; up by contuict. This is a great iiiiproveruent over the 
old method, as it praetitxilly removes all opportunities for difficu]ti,es 
wliicli have lieen encountered in. the past in the matter of substituting 
inferio!* seeds for t,liosc called for, giving sliort weights, etc. Witli 
the enormovis amount of seed tliat has to lie purchas(.Ki in th(3 {Jon- 
gressional distribution, it .is impossible to make provision in advance 
for cve'rythi.ng that wd,ll be rcxiuirccL If seed were a ,tix:c<l commodity 
it would not 'be ditlicult to make speciiic contracts for the delivery of 
particular cjuaiitit'ies at particular times. So uui(,rh, howcumr, depends 
up(,u! weatlier and otlnu,* conditions that it can, never 'l,)e dcterniined 
until t,'be liatamsts a, re all over as to what seed can tind wlmt can not' be 
obtained, 'For tlu.s rcnison it is .not practicable, nor Js. it, desirable, 
that tlie Department' sliould endeavor to secure its seed 't^y th'e, ordi- 
'naiy cxintract system. Inferior seed can so easily be substituted for 
gxKxl that the Department must devote special attention to this'pliase 
of the subject i'U order tliat nothing but tiie best .may go 'out. 

To accomplisl'i this, seed, for the most part, must l.,)e purcliased, in the 
open market from men who are known to be relia'ble a,nd in whom 
de^iendence can 'be, phwxxl for furnishing seed accoi'ding to contract. To 
protemt the I)epa.rtmeut in all of its interests, inspectors are kept con'-' 
stantly in the ii,e],d during the growing season looking after the crops, 
that'are bei'ng grown for the Department and in other'. w'ays'k'Cepihg' 
'track of 'the seed conditions i'n general, so'as to be, 'intelligently guide.cl 
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ill the matter of purchases. ■ Furthermore, the Department, by judi- 
cious placing of orders for seed, can • encourage home industries. This 
it is endeavoring to do in every case where it is practicable. In a. 
number of instances, where certain kinds of seed are grown to a largo 
extent abroad, the Department has placed its orders with AmeriGan 
growers in order to encourage the work in this country. This is par- 
ticularly the case with flower seed, of which a number of kinds are 
now being specially grown for the Department on the Pacific coas^ 
and' elsewhere. 

Carrying out the plan as set forth in my last report, special atten- 
tion has been given to particular crops, such as cotton, forage plants, 
and other crops. In the matter of cottons an effort has been made to 
secure for general distribution varieties which have come to the atten- 
tion of the Departments officers as valuable sorts, but of local distri- 
bution only. The work in this connection has been exceedingly 
valuable, and many reports have been received as to the greater 
usefulness of the varieties distributed over those locally grown. The 
same is true of a large number of forage crops. A particular effort 
has been made in the matter of distributing home-grown sugar-beet 
seed. It has been found that sugar-beet seed can be grown success- 
fully in this country, and that the beets from such seed yield a high 
sugar content. Ten thousand pounds of such seed were distributed 
last year, and careful wmrk was inaugurated to determine the value of 
the product from these seeds as compared with seed grown abroad. 

With regard to the securing and distributing of miscellaneous gar- 
den and flower seed, the fact remains that this work does not accom- 
plish the ends for which the law was originally framed. There are 
collected, put up, and distributed now, on Congressional orders, nearly 
40,000,000 packets of miscellaneous vegetable and flower seeds each 
year. These seeds are the best that can be obtained in the market, 
but from the fact that large numbers of packets are wanted, the 
seed obtained can be of standard sorts only, such as are to be foimd 
everywhere for sale in the open market. As there is no practical 
object to be gained in distributing this kind of seed, it seems very 
desirable that some change be made. To this end, it would seem 
wise to limit our work entirely to the securing and distributing of 
seeds, plants, etc., of new and rare sorts. There is still much to 
be done in the -way of securing seeds, plants, etc., of this kind from 
abroad, but still more to be accomplished in careful investigations of 
our own possibilities in this direction. There are many valuable 
plants scattered all over this country which are still little known out- 
side of their respective localities. These should be collected > tested, 
and distributed. There are also great possibilities of improving agri- 
cultural industries by distributing specially bred seeds and plants. 
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As the plant-breeding’ work of the Department increases, opportu- 
nities for seciiriiig seed of this nature will accumulate. To do this work 
in- the most effective mannerj arrangements could be made in all cases 
to secure the advice and assistance of Senators and Eepresentatives wdio 
have agricultural constituents. The Department has a well-organized 
force of scientists who are thoroughly familiar with the general con- 
ditions of soil and climate in nearly all parts of the country. Special 
crops could be selected for special i)nrposes, and with the advice and 
cooperation of members of Congress such crops could be placed where 
they would do the most good. This is a line of work that would result 
in very much more value to individual districts throughout the country 
than the distribution of a large quantity of common varieties of garden 
seed, which have no particular merits far as newness or promise 
are concerned. I shall inaugurate the coming work along the 
lines here mentioned, and hope to receive the cooperation and aid of 
Congress in this matter. 

NEW SEEDS AND PLANTS PROM ABROAD. 

Dul'ing the past year the seeds secured by our agents in Asia and 
Africa, to whoso explorations reference was made in my last report, 
have been received and distributed. Special attention was paid this 
year to the reorganization of the work within the United States. It 
was felt that the time had come for more thorough work within this 
countr}', since there were many introductions that had not been 
pushed as the}" deserved to be. The clerical force was therefore 
strengthened, and a systematic attempt was made to secure reports 
from persons *who had received seeds and plants. Many of these 
reports are now' on file, and the work of compiling them to make 
them useful in further work is going on. 

^/grains. 

Special attention has been given the grains. Ne^v wheats for the 
Northwest, new oats, new millets, and other crops have been pushed. 
The work on durum or macaroni wheats has been highly successful. 
Probably 10,000, OOfi bushels of this class of wheat were harvested in 
the crop of 1903. The value of macaroni wheats in the drier portions 
of the Great Plains is now fully established, and the demand for them 
is increasing as their value becomes better known. The quality of the 
wheats is always better in the drier areas, and in general they arc not 
adapted to the ordinary spring and winter wheat districts. Where 
there is sufficient rainfall for good crops of spring and winter wheats, 
macaroni wheat should not bo grown; especially as it is likely to be 
inferior in quality to such wheat grown in the drier regions, and could 
not, under such conditions, bring a price equal to that of the ordinary 
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gradeKS of spring and winter wheats or the better grades of macaroni 
wdieatu There is a constant foreign market sufficient for a good export 
trade, as soon as the business can be facilitated by opening up the 
proper trade channels, but the home demand at the local mills is most 
important and is rapidly increasing. At least 30 mills are noW' hand- 
ling' this w’-lieat, and there may bo others not yet knowm to this Depart- 
ment. At an average capacity, these mills, running half time on maca- 
roni wheat, would consume betv/een 3,000,000 and 4:,O0O,OCW3 buBliels 
diiriEg the year. A large part of the product is in the form of semo- 
lina, ■which is iiow being used' by eight to ten of the most important 
macaroni factories in the country, all of which had formerly used 
ordinary bread iioiir, and a number of which will hereafter use only the 
.semolina from macaroni wheat. 

Tests have been 'made during, the year, first by private institutions 
and some of the experiment stations, and then by the Department, to 
determine, the value of macaroni wheat flour for bread. The results 
appear to show’' that a vciy good qualitj^ of bread can be made from 
such flour. After a number of preliminary experiments 1)y the 
Department a test wtis finally made in which 200 loaves, made from 
macaroni wheat flour, wmre compared with an equal number made 
from the highest grade of spring wheat patent. Selected experts 
among the millers, bakers, flour inspectors, grain dealers, and teachers 
of domestic econom}^ throughout the countiy .stated their opinions in 
writing as to the relative merits of the two breads. A consensus of 
these opinions showed that in this experiment, at least, the macaroni 
flour made a flue quality of bread. ' 

AI.FALFA. 

The Turkestan alfalfa . seed secured Iw our agent in Asia was dis- 
tributed through the active cooperation of members of Congress, 
This distribution wnis made in such a way that it would result in a 
supply of home-growm seed being available in the future, .so tliat we 
may avoid the expense and uncertainty attending the importation ' of' 
the seed. ■ Reports received up to date indicate that many of the 
plantings made have' been successful, and there is reason to hope that 
this valuable variety has been permanently introduced into the United 
,. States. 

: Of especial importance will be the. introduction of an alfalfa adapted' 
to the alkali parts of our arid ..South-west. ' Work on this problem has 
been'.puslmd. iorvwd- during .'the /year.' ' The seed secured..'- by .."our 
'"explorer in Algeria, as well as "some sent., by our represen&tive'.'from, 
Turkestan, has been planted under:..'' the.-. -personal supervision, of . 'the- 
Department experts. There is reason to believe that this introduction 
''■^w.ill "be successful,, in which case it -■will .be po.ssible"to 'reclaim la.rg 0 
areas.-of land, in the 'Southwest that are now too alkaline for alfalfa, .. 
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lilCE. 

The rice work done during the past year demonstrated the very 
important fact that by the use of proper varieties it is possible' to 
materially extend the period of harvest. This lias all along been one 
of the serious difficulties which the growers have had to encounter, 
but by the use of varieties which the Departiiieiit has introduced it 
will be practicable to sow large tracts and to harvest as the different 
.voprieties ri\ien, without haste and without loss. 

FLAX. 

The cultivation of llax is one of the oldest agricultural industries in 
the United States, but it has been forced to move steadiU westward to 
new lands, as it became unprofitable in the older States. It was 
thought that flax exhausted the soil and could thus oul}’' ]>e grown 
for a few jmars in one localit}^, but recent research has shown that the 
real cause of ‘^flax-sick” land is a disease, the germ of which, living 
over in the soil, soon makes it impossible to produce flax where this 
disease is prevalent. The importance of the industry to our North- 
western States ma}^ be judged when it is known that in 1901 the State 
of North Dakota alone produced $19,460,000 worth of flaxseed. To 
this must be added the growing industr}" of using' the fil)er of the 
seed flax for making binder twine and other coarse materials. This 
industry is seriously tliroatened by the same disease that has forced 
flax culture to move out of the Eastern States, and the Department has 
sent an expert to Europe in the hope that in some of the provinces of 
Russia a variety resistant to this disease might be found. In any 
event, it will be possible to secure better varieties than we now have 
and to learn how the farmers of Europe have managed to hold this 
disease in check. 

NEW LINES OF WOlIK IN BEEE AND PLANT INTliODUCTION. 

' .Among several jiew introductions designed especially to meet the 
need's of the Southeast have been improved ^"a^ieties of cassava, which 
give promise of great value for stock-feediogv purposes and starch 
making; superior wuirieties of mango for cultivation in the extreme 
South, and Mexican peaches and apricots which, it is thought, will be 
better adapted to cultivation in the 'South than the/ varieties, we now 
have. A number of plants of a choice" variety of pineapple wxu'e also 
received from South' Africa .through the generosity of Hon. Barbour 
Lathrop. 

■ 'Work has also, beeir begun on the establishment of , the ' matting 
industiy in the United States.' At present matting To the, value, of 
nearly IS, 000, '000 is annual^ imported. A "loom has,, been,,, perfected 
for ,weavin,g the material, and the Department has' undertaken, „the, 
establishing of the cultivation of the raw material 
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The Department annually receives many himdreds of packages of 
seeds and plants from abroad. These are all being carefully tested5 
and as fast as any give promise of value they will be propagated for 
further distribution. 

The lines of work hero enumerated are capable of great cxteiisioip 
and will result, as experience has already shown, in building up new' 
industries of great importance to the countiy. 

DRY-LAXD AGillCULTURE. 

Nearly one-third of the area of the United States has insufBcient 
rainfall for the best culture of the ordinary crop plants. Consider- 
able tracts of land are already irrigated and much more will be arti- 
ficially watered in the future; but there must eventually remain 
eiiormous areas — doubtless nearly a fourth of the entire land surface 
of this country — which arc doomed to remain perpetually in their 
present arid or semiarid condition for the want of an adequate sup- 
ply of w'ater for irrigation. The total rainfall over the lands lyiiig 
between the one hundredth and one hundred and twentieth principal 
meridians is inadequate to irrigate more than a small fraction of the 
arable lands, no matter how" carefulh’’ conserved and used. Dry farm- 
ing is then a necessity, in order to utilize such lands where irrigation 
can never be practiced. 

The Bureau of Plant Industry is occupying itself with the future of 
these regions, and is making a thorough study of the conditions and 
of the best ways and means of meeting them. 

It is believed that not onlj" can the grazing capacity of such lands be 
increased by intelligent management, but that large areas of sueli dry, 
but often extremely fertile, lands can ultimately be utilized for “’dry 
farming.'’ It is believed that as the irrigable lands become more and 
more completely occupied, there will be an increasing appreciation of 
the value of, and a greater effort to utilize, the dry, unirrigable lands 
adjoining settlements founded in the irrigated regions. In the mean- 
time the scientists of this Department are endeavoring to secure plants 
that will grow in very dry soils, and at the same time yield paying 
crops that can be absorbed by our markets or profitabl}^ utilized on the 
farm. To carry out such introduction of new crops it is necessary 
to study most carefully the life history of each particular plant, 
in order to determine with some degree of accuracy its needs as to 
climate and soil, also its cultural requirements and the best methods of 
marketing or otherwise utilizing its products. It is only by carrying 
out in advance a life-history investigation in the most scientific way 
that it will be possible to introduce such new crops into profitable cul- 
ture on a commercial scale without running the risk of most costly 
and discouraging failures. 
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To extend this important work a small increase in the appropria- 
tions has been included in the estimates of this Bureau. 


NITKOGEX-FIXIXG BACTERIA. 

The fact that leguminous croiis, like peas and clover, can obtain 
nitrogen directly from the atmosphere when certain bacteria are 
present on the roots has been known for a long time, and many 
attempts '’have been made to cultivate and use these bacteria in agri- 
cultural practice. Attention has been called in past reports to the 
progress the Department has made in investigating this problem. At 
the time of the last report the reason for the failure of former vvmrk 
from a practical standpoint, both in America and in Europe, had been 
determined, and a new, simple, cheap, and thoroughly satisfactory 
method of cultivating, distributing, and using these nitrogen-gathering 
organisms for all important crops had been perfected. During the 
past season the value of these bacteria has been demonstrated in 
extensive held tests. Good stands of clover and alfalfa, vetch, cow- 
peas, etc*, have been secured in soils where, without the bacteria, 
these crops were a failure. The field work also demonstrated that 
soil and seed inoculation are equally valuable, so that either method 
may be used according to convenience. As a result of these experi- 
ments the Department is now prepared to furnish, in reasonable quan- 
tity, organisms for all the principal leguminous crops. Patents have 
been applied for, covering all the processes used, in order to make 
them secure for general public use. To enlarge the scope of this 
work and to carry on the necessary field demonstrations, an increase 
in the funds of the plant physiological and pathological investigations 
has been included in the estimates. 

WATER CONTAMINATIOX BY ALGAE. 

It is well known that algie of various kinds play an important part 
in the contamination of water supplies. The bad odors and tastes 
which some varieties of these plants give to water make it unpalatable 
to stock as well as to man. Some of the algje also smother out aquatic 
crops, like cress, and furnish breeding places and food for mosquitoes. 
The physiologists of the Bureau of Plant Industry have now developed 
a cheap and effective method of exterminating algse, which promises to 
be of universal application, in reservoirs, lakes, ponds, etc., where 
algal pollution exists. Extensive tests are now being carried out in 
cooperation with various board of health and water engineers, and the 
results so far have been extremely satisfactoiy. When the tests have 
been completed a full report will be issued and the method fully 
disclosed. ■ ' ■ 
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NEW LONG-STAPLE UPLAND COTTON. 

Attention was called in the last report to the fact that the plant- 
breeding experts had secured some hybrid long-staple Upland cottons 
which, promised to l')e of great value. These are of the ideal type 
desired, having large bolls, very productive, with long, tine liber, about 
1:1- and If inches, borne on smooth black seeds. Preliniinary field tests 
of the varieties have now been completed, and several of^the best 
appear to be already fixed in type and come true by seed. Extensive 
field tests are uiider/way, and if the results of the present season's 
work are satisfactory >seed will be grown for distribution. Much 
attention has also been given to the improvement of the ordinary 
Upland types of cotton by straight selection. Many growers have 
become interested in this work, and appreciate the value and impor- 
. tance of careful selection of seed. 

EGYPTIAN COTTON. 

Another important line of w’ork which is receiving considerable 
attention at the hands of the Physiologist and Pathologist is the intro- 
duction and ostiiblishment of the best varieties of Eg-yptian cotton. 
We now^ import annually about §7,500,000 worth of these cottons, and 
the demand is rapidly increasing. When first introduced, most of 
these varieties gave comparativelj^ light yields, and in some cases the 
fiber apparently lost some of its essential characteristics. These diffi- 
culties, however, are gradually being overcome as the result of care- 
ful selection and breeding. Samples of fiber grown last year in 
experiment patches have been submitted to experts in this country 
and Europe, and several of them have been pronounced equal to the 
best Egyptkn. Manufacturing tests are now in progress. The indi- 
cations at the present stage of experiments favor the belief that we 
shall soon have varieties adapted to cultivation in this coiintry. The 
tests are in progress in Georgia, South Carolina, Mississippi, Texas, 
New Mexico Arizona, and southern California. 

DISEASE-RESISTANT COTTONS. 

Great interest has been manifested by planters and handlers of cot- 
ton ill our work of securing disease-resistant strains or varieties. ' The 
wilt-resistant Bea Island varieties 'distributed by the Department last 
year and' this' year have proved highly satisfactory. Wilt-resistant' 
Upland ' strains have now' been' developed and are being ' grown '■ on a 
hirge'scale 'this season' for the production' of ' seed. Growers in all parts 
of themotton, belt, where wilt occurs 'ha VO; adopted the method of res is''t- 
' ant-seed selection recommended by the Department. In infected land 
the ordinary' sorts-are a complete, failure, 'while the" resistant varieties 
'prod'uce'a.good'crop. ' '■ Considerable progress has,,, also been made, in 
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selecting varieties resistant to Texas root ■ rot, the boll-weevih, and 
other serious pests. 

DISEASES OF SUGAR BEETS. 


The work on sugar-beet diseases was continued during the year. 
The spra3'iiig experiments with Bordeaux mixture for the control of 
leaf blight were entire! 3 " satisfactoiy in holding the diseases in elicck^ 
and resiilked in an increase of approximate!}" 50 per cent in tbc 3 ton- 
*^iiage. Further investigations were also made of the disease known as 
- curly top, which was prevalent last 3 ’'ear and has been even more seri- 
ous the present season. So far we have been unable to determine the 
cause of this malad}", but there is hope of securing strains resistant 
to the disease. A snnill increase in the appropiTations for this rvork 
lias been put in my estimates. 

DISEASES OF ORCHARD FRUITS. 

The work on diseases of orchard fruits for the past 3 "eat has been 
largely in the nature of demonstrative experiments, the idea being to 
show the practical growers how to put into operation the various 
methods of fighting disease. Especial attention has been given to 
little peach in Michigan and New York. In the former State, in 
cooperation with the State authorities, the disease has been stamped 
out of a large area. The principal work in pear blight has been car- 
. ried on in Georgia. In the north Georgia experiiiieiits* tiie treatment 
wxas entirely successful, the disease being eradicated, from the experi- 
mental orchards. In the south Georgia experiments, while the dis- 
ease was not completel}^ eradicated, the treatment greatly improved 
the condition of the orchards as compared with the SLirrouoding 
untreated orchardKS. From the large field experiments in the past 
two 3 mars the Department now feels certain that bacterial blight of 
pears and apples can be controlled if the treatment recommended hy 
the Department is carried out thoroughl 3 x Similar demonstrative 
work wull be done in some other pear or apple section the coming 
' season. 

DISEASES OF TRUCK CROPS. 

The intensive culture of vegetables for home and foreign markets 
lias developed to great proportions in the United States. Wherever 
crops are grown on an extensive scale the appearance of a disease 
becomes a serious matter, and often the cause of great loss. In nearly 
, ..every important truck section serious diseases .have' appeared, and. 
wherever they have been called, to the attention of ' the Department, an 
effort has been made to deteiTnine the cause,., and ';if pos,sible to suggest 
' a remedy./ , The loss to theuucuinber gruwers in 'the South ' Atlantic 
trucking regions and in the, Mississippi Valle}" wuS' heavy' this 3 "ear,„ 
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owing to tile prevalence of bacterial wilt and downy niiklew. Infor- 
mation was fiiriiisbed to the growers relative to the means of control- 
ling these two diseases. Considerable wmrk was also done with 
watermelon, tomato, and cabbage wilt. The onl}^ way to control these 
wilt diseases' is by the use of resistant varieties. In the case of the 
watermelon, the citron and some foreign melons have pro\^ed to be 
ivilt-reslstant, and hybrids between them and the native varieties were 
also resistant and immensely productive. An endeavor .is beings 
made to fix a type of these hybrids. Yi g have also succeeded in 
obtaining resistant selections from American varieties. With tomato 
and cabbage a similar line of work has been started, with promise of 
success. Further tests of the variety of cowpeas known as ^‘Little 
Iron,’'’ resistant to wilt and root knot, have been made during the 3 Yair, 
and even in the worst infected soils this variety has proved perfectly 
resistant. It has been crossed with heavier yielding varieties, with the 
hope of obtaining improved strains. 

CALIFORNIA VINE DISEASE. 

Attention has been called from time to time to the progress that has 
been made in efforts to find a method of controlling the California vine 
disease, a malady the cause of which still remains unknowm. Experi- 
ments with grafting stocks have been in progress in the ('enter of the 
badly infected district for over eight years. These experiments have 
included the grafting of some 400 acres of vines, the enterprise being 
conducted in cooperation with leading viticulturists in California. The 
Lenoir vine is resistant to the disease, and its use either as a top graft 
or as a root upon which to graft other varieties has been found effectual 
in resisting the disease. 

New varieties of grape, which have received Lenoir blood through 
hybridizing, have shown great resistance to the same disease. 

So far as this experiment has gone, therefore, it seems probable that 
a satisfactory means of permanent^ overcoming the disease has been 
found. 

TIMBER PRESERVATION AND SEASONING. 

The work of timber preservation and seasoning has been conducted 
by the cooperation of the Bureau of Plant Industry and the Bureau of 
Forestry. The saving caused by improved methods of cutting timber 
to insure longer life.has already been very great. In one instance about 
150,000 was saved in six months. Extensive tests were carried on in 
cooperation with railway, telegraph, telephone, and mining companies, 
to determine the amount of water evaporated from timber. Drying 
out timber according to methods suggested by the Depaitmeiit has led 
to a great saving in freight and increased length of life of the timber, 
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besides resulting in a saving of labor in handling it. Various pre- 
servative processes have been tested during the year, and consider- 
able advance has been made in this art as the result of the Department's 
investigations. Our aim is to secure a process which will be so cheap 
and effective as to make it within the reach of even the small user 
of timber. 

WORK WITH MUSHROOMS. 

r** An indftstry of considerable importance has sprung up in this coun- 
try ill the growing of mushrooms for market; but so far it has not 
reached great proportions, owing to the fact that most of the spawn 
has to be imported. We also import in the shape of canned mush- 
rooms about 2,300,000 pounds annualhu principally from France, 
There is no reason \vhy this important food plant should not be gTown 
here to a sufficient extent to cover all our needs. One of the greatest 
difficulties of mushroom growers, both in this country and in Europe, 
has been the uncertainty of growing a productive spawn of high 
vitality, and so far practically only one variety of mushroom has been 
cultivated commercially. The Department has now discovered a simple 
and practical method by wdiich we have produced a high grade of 
spawm, not only of the cultivated mushrooms, but of many of the wild 
sorts which it is desirable to cultivate. The perfection of a simple 
and effective method of propagation, as above stated, applicable to all 
varieties of mushrooms, is probably the most important step in mush- 
room culture that has ever been made. 

DRUG AND MEDICINAL PLANTS. 

The extensive importations of crude drugs, amounting to more than 
$3,000,000 annually, have led to many attempts to cultivate drug plants 
in this country. In most instances this work, entered into b}^ persons 
who were without adequate information in regard to the conditions 
required, has resulted in discouragement and loss. Experiments 
undertaken by the Botanist to determine the actual cost of producing, 
curing, and preparing for market certain kinds of crude drugs, 
especially' leaves of plants like stramonium, indicate that they can not 
be produced profitabl}^ unless they may be growm where land and 
labor are cheap, and where the growing season is long. An experi- 
ment in curing the leaves with artificial beat gave very promising 
I’esultg;," and if this method proves to be entirely satisfactory a great 
saving in tinie and labor will be accomplished in this part of the work, 
with the assurance of gi^eater uniformity in the product. 

The cultivation of golden seal, seneca snakeroot, and other similar 
native drug plants that are becoming exterminated in the wild state, 
has been begun on a small scale, to secure, definite knowledge in regard 
to their life habits and to determine the conditions under which they 
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may be cultivated. Owing* to the increasing deinaiul for' tlieiii and 
their rapid disappeariince from the forests, their siicces'sful doniesti- 
cation is extreiiiely desirable. 

POISONOUS FUINTS. 

The iiiiportant results from the poisonous-|3lant investigations con- 
ducted by the Botanist in previous years have been followed by an 
increased demand for further W'ork along this line. The' amiual lossw^ 
of sheep from eating poisonous plants on the ranges of the Northwest 
has been estimated to exceed 1400,000. There are also, very consider- 
able losses among cattle and horses on the. Western ranges, due to death 
canias, loco weed, and other poisonous plants. Besides a large amount 
of miscellaneous work in this direction, with the aceuinulation of 
important information in regard to various kinds of poivscnoiis, plants, 
special investigations have been made with two important groups-— 
death camas and the lupines. 

The excellent lupine forage, which has been avoided by many stock- 
men because they lacked knowledge of the character of its poisonous 
properties, ma}" be utilized, providing certain precautions are regarded. 
Sheep must not be allowed to eat freely of lupines when coming hun- 
gry and thirsty from a diy, barren range. Some other food, prefer- 
ably of a succulent character, and a plentiful supply of water should 
be given to animals grazing on lupines. 

FIBER PLANTS. 

The importation of vegetable fibers amounts to more than $30,000,000 
aniiually, and the quantity is continually increasing; yet it is^ scarcely 
siiiirdent tO' meet'' the demands, of 'our increasing cordage and texti.le 
industries. , There are areas in this coimtiy wdiere soil and climatic 
conditions' are as w'ell suited to the growth of flax and hemp as arry-" 
wdiere in the world; yet- nearly all of -the flax, fiber and more than half 
of the hemp' ftber used in our manufactures is imported. , To compete 
siiecessfully wdth the foreign product,' our farmers .must produce a fi'ber 
of equal or superior qiialit^^ at 'a- relatively low cost. The ‘ 11 . 1*81 requi- 
site' fO'i* superior quality of .fiber is an improved variety of .the llax or 
hemp plant. With this- object. in ''View, seeds of, improved foreign, 
varieties- .are being .imported, ■' and selections- of seed' -are being made' 
.''from -American-grown p-knts.. ' Eeduetion in "the cost of, producing 
the' ' fiber' must be" - brought, ’.abo-ut mainly by . the introdiictio'n o-f 
improved methods of handling the crops and the substitution of 
machinery for the large amoimtof skilled hand labor which has here- 
tofore been regarded as necessary"., in th« preparation of the fiber.. 
Carefully condueted experiments are needed to demonstrate the prac- 
ticability of ne,W' methods that ''Will reduce- the cost of production. 
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IMPKOYEMENT IX MANILA FIBER. 

■ Manila fiber is the strongest and most important material used in 
the manufaet'iire of the better grades of cordage. With a greatlj^ 
increased demand during the past five years, and coiisequeiit iiigh 
' prices, a tendency arose among Philippine producers of' inanila fiber 
to sacrifice quality for quantity. Importations sbovred carelessness in 
preparing and in grading the fiber, a condition that threatened serious 
.-ir^iiry to 1:lie market for this, the most important product of the 
Philippine Islands. After careful examination of the fiber in the bales 
as imported, a report was forwarded to the Philippine government, b}^ 
whom immediate action was taken and a thorough investigation made 
of the production of manila fiber in the field and its preparation for 
export. A law has been drafted b}" the Philippine government regu- 
lating the methods of cleaning the fiber, and also to provide for inspec- 
tion of fiber to be exported. The higher standard of quality and the 
uniformity of grade assured under this law will not only result in 
great satisfaction to the manufacturers and users of manila cordage, 
but it will tend to still further increase the market for this most useful 
fiber. 

GRAIN-GRADING METHODS. 

The inspection and grading of grain, wdiich is a prominent feature 
of our grain business, has been the cause of some apparently well- 
founded dissatisfaction in both our domestic and foreign trade. The 
chief cause of this has been that grain inspectors have had, as a rule, 
no adequate means of educating their judgment, upon which they 
must rely for the greater part of their work, and the inspection depart- 
ments have had no very satisfactory apparatus for settling disputed or 
appealed cases. During the past year the Department has developed 
an apparatus for detennioing the moisture content of grain, particu- 
larly corn. This apparatus, essentially an air bath and a delicate 
balance, enables any inspector or warehouseman to determine the con- 
dition and probable keeping quality of corn; since excessive moisture 
is the prin<fipal cause of deterioration in this cereal. 

Methods of .accurate]}'' measuring essential qualities, .and defects of 
any' sample of grain are a necessary preliminary to' a satisfactory sys- 
tein of grain grading." The Department. is, therefore, endeavoring to 
, learn what these' essentials, are 'for' each class of grain an'd how they 
can best .be measured, 'So that''g'rain inspectors, may have available" the 
means to do their work with the highest possible degree of efficiency. 

' The general adoption of such methods is likely' to "be of great benefit 
to the grain trade,' as it' will naturally result in gr'eater definiteness of 
rules for grades and more uniform work by inspection departments. 
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FOREIGN COMPARED WITH DOMESTIC CLOVER SEED. 

For the past t^Yo years cooperative work has been carried on between 
the Bureau of Plant Industry and several of the ag-ricultural experi- 
ment stations to determine the relative value of foreign and domestic 
red clover. The seed raised in this country has given a larger yield 
of hay, though one sample from Russia gives promise of a good yield 
in the nortliern tier of States. Experiments will be undertaken to 
determine the relative feeding values. 

TYPE LOCALITIES AND CHANGE OF SEED. 

The work done on foreign and domestic clovers shows that there is 
a marked effect on general thriftiness, yield, and earliness when seed 
from one locality is sown in another where it ivS subjected to different 
conditions of climate and soil. Under the present methods of handling 
in this eoiintry, the seed is all brought together at the large market 
centers, where it is bulked and graded according to appearance, with- 
out regard to place of growth. This seed is then distributed to the 
small dealers throughout the clover-growing area. While the indis- 
criminate mixture and change of seed resulting from this method of 
handling may prove beneficial in some cases, it is often undoubtedly a 
distinct disadvantage. 

The seed of all of our grass and forage plants, as well as much of our 
vegetable and grain seed, is produced under similar conditions, thus 
preventing any knowledge of origin or special adaptability. 

A thorough study should be made of our principal crops to deter- 
niine the type or best locality for seed production, as well as the 
advantage or disadvantage of changing seed from one locality to 
another, and the limits within which this should l)e done. 

A study should also be made of both the foreign and domestic seed 
production of the crops of which wm now import large quantities, so 
that the domestic production may be aided and encouraged as far as 
possible. 

DEMONSTRATION AVORK AVITH FORAGE CROPS. 

The office of Grass and Forage Plant Investigations has put in the 
field a number of agents, whose duty it is to visit farmers in sections 
where forage plants are needed and arrange with them to groAV a 
small area of some crop which is known to be Amluable inthat section. 
In this way much interest has been created in crops Avhich were new 
or comparatively so, particularly in the cotton-growing States. As 
a result of this work, there is now a decided movement toward a 
diversified system of farming. 

In addition to the above, a number of small demonstration farms have 
been established, on which Anirious grasses and forage plants are gTown 
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under' the direct supervision of officers of the Department. These 
farms are visited hj large numbers of farmers who by this means 
acquire an interest in the crops and some knowledge concerning their 
cultivation and utilization. In other words, new and valuable crops 
are l)eing rapidly introduced into many sections of the couiitiy where 
greater diversilication of crops is needed. 

WILD 31 AY. 

xii 1899, 15,457,000 acres of wild grasses were cut for ha}- in this 
country. During the present season the grasses thus utilized have 
been studied with a view to ascertaining their relative agricultural 
value. Much important information has been gained, and >some of 
these gi'asses have been found ■which possess characteristics that will 
enable us to bring them into cultivation, particularly in the arid and 
semiarid regions of the West. We are now gathering considerable 
seed of four or five of the most important, with a vh:uv to introducing 
them on cultivated land. 


LEdUMlN’Ors ('ROl’S. 

One of the most important movements wdiich has occurred in 
American agriculture is now in progress. It is the general intro- 
duction of alfalfa as a hay and pasture crop. During the present 
season good crops of alfalfa have been grown ])y our experimenters 
in almost every State in the Union. 

Other leguminous crops are receiving a large share of attention. 
The Department has secured some sevent 3 ’-five varieties of so}^ beans, 
and has grown them for two seasons with a view to finding varieties 
adapted to difl:erent climatic conditions. Within another year we 
shall be read}" to begin the introdilction of a number of the best 
varieties. Varieties have been found adapted to practically all parts 
of the country. 

The cowpea continues to receive a large share of atteution in our 
demonstration work. W e are attempting to add largel}^ to the acreage 
of this important crop in the cotton States. Varieties have been 
secured adapted to the Northern States as W"elL 

xi number of new legumes have been secured and are being propa- 
gated with a view to ol:)tainiiig seed for introduction work in the near 
future. 

RAXGE INVESTIGATIONS. 

Fifty-eight square miles of typical range land near Tucson, Ariz,, 
have been put under fence during the year. Careful studies are being 
carried forward on this area, wdth a view to determiiimg the result of 
protecting the now exhausted range from the depredations of stock. 
In the State of Washington we have demonstrated that the iiiouiitaiii 
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ranges may be restocked with grasses by using seed. Our investiga- 
tioiis have also shown that the ranges in.tbat section may be so handled 
as tO' largely increase their productive capacity; but in order to do this 
it is believed to be demonstrated that it is necessaiy for tliose who 
graze stock upon the ranges to control a definite area of range land 

SOIL AAB SAND BINDERS. 

A representative of the office of Grass and Forage Plant Igvestiga-^ 
tioes diiriiig the past season studied the GNtensive wmrk on soil and 
sand binding that has been done in Europe. After two hundred years 
of experience in Europe it has been shown that drifting sand can be 
controlled. W ork has been undertaken with this end in view at The 
Dalles, Oreg.; Astoria, Oreg.; on the eastern shore of Lake Michigan, 
and at several points on the Atlantic coast. In many places these 
drifting sands ha,ve covered up extensive areas of valuable farm land. 
In other cases they have encroached -upon cities, and have even buried 
portions of them. In still others they have interfered seriously with 
railroad traffic. 

CASSAVA. 

Studies by agents of the Department have shown that the cassava 
crop is of great importance in the region adjacent to the Gulf as a 
feed for cattle and hogs. This crop has been grown in a desultory 
way in Florida for nearly half a centurj". The value of the crop has 
been known, but there have been two principal difficulties in the way 
of its cultivation. The first is that it is propagated from sections of 
the stalk, and these are very difficult to keep during the winter season. 
Growers liave now been found who have apparently solved this diffi- 
cidtjy and" a niiinher of the best methods of keeping the seed stems 
will be tested ' on a large scale by the Department tins winter. 

The other difficnlty relates to securing a stand. It has been demon- 
strated that it is practicable to sprout the cuttings in. hotbeds and 
■ transplant them into the field .aftenvards, and in this manner to secure 
almost a perfect stand,, thus doubling the average yield. ■ 'Arrangements 
have been made to give this method a' thorough trial next season. 
The importance of this wo,rk will be better understood when it is known 
that' an acre of cassava yields as much food' v,aliie,as 8 to 10 acres of 
corn la the 'section where cassava is grown. 

POMOLOGICAD INVESTIGATIONS. 

, ' III no other country in the world has fruit culture attained such' large 
proportions 'as in the- 'IJ'nited 'S,tate's:''- 'Favored with a. broad range of 
..latitude, affording great variety of' soil and' climatic cond.'ition.s, there 
■■'are but few fruits of^ the temperate '-zone that' are not,' now' produced 
on a commercial scale within our borders. The track of the pioneer 
has everywhere been marked by the planting of orchards and vineyards, 
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In certain regions the production of fruits and their products Ims 
become the chief feature of agricultural life, and ' the welfare of the 
people therein is largely dependent upon the succe!s>sfal production, 
harvest, and sale of such fruits as the peach, apple, grape, orange, and 
several others. In all such regions the question of , adaptability of 
types and varieties to soil and climatic conditionsland their suitability 
for the purposes for which the^" are to be used, becomes a most impor- 
tant one from the economic standpoint. Unlike the grower of grain 
or vegetableKS, the orchardist or vineyardist must invest years of time 
and labor, in addition to the original outlay for land and stock for 
planting, before his plantation attains suiEeient age to begin to yield 
a return. It is therefore of the utmost importance that there should 
be accessible to him information regarding the distinct characteristics 
of fruit varieties, their particular requirements as to soils and cliimite, 
their times of ripening, and suitability for particular uses, such as 
shipment to distant markets, use in canning, drying, preserving, etc. 
One of the important duties of the Pomologist and the force engaged 
under him is to accumulate and interpret the results of individual 
experience along these lines throughout the country, so that it may be 
furnished to the ftiterested public in convenient form for their guidance 
in fniit culture. 

FRUIT MAEKETINCr AND STORAGE. 

Some of the most pressing and important questions relating to the 
fruit industry are those that grow out of the present tendency in 
horticulture to produce'^ each fruit in that section where it can be 
grown best or to mature at a certain desired time, even though that 
locality be thousands of miles from the market where the product will 
be consumed. These problems ma}" be characterized as those relating 
to marketing and storage. Their solution lies at the foundation of 
development of important export trade in fxniits, and is hardly of less 
moment in eoniiection with that portion of the crop which is used at 
' home, 

' Some of the questions involved are with regard to the best methods 
of harvesting, grading, packing, and transporting each fruit, w"'ith ref- 
erence to accomplishing its safe and economical delivery at its desired 
destination; ' also with regard to the suitability of the' variet\q packing 
and package, to the needs of the consumers, who are to be the piir- 
' chasers if profitable trade is .to be built up. These question's' are of 
especial importance' in connection with the, export trade, and a 'series 
of experimental shipinents'is 'being made to. obtain light upon these, 
points. 

Through These experiments, which' have'.'.be'en'eonducted on a com- 
mercial scale, chieliy through 'the '''ordinary channels of trade, it has 
been demonstrated that the Bartlett pear, a choice but perishable 



40 YEAEBOOK OF TEE DEPAETMEKT OF AaEIOlTLTlTEE. 


fruit, of ■which there is frequently so large a surplus in our Eastern 
States as to depress prices to a point whei-e the producer receives little 
return for his labor, can be suecessfull.y and protitabl}’-^ shipped in 
refidgx^iation across the Atlantic and sold at prices that yield a g’ood 
net advance over home inline. 

Elberta peaches from Georgia and Connecticut, and several varie- 
ties of summer apples from Delaware, can be landed in London in 
prime condition when the climatic conditions at time of shipment are 
favorable; and they are likely to meet with good demand at fair prices. 

It is gTatifying to note that commercial shippers are following the 
■work of the Department along these lines with keen interest, and pre- 
paring to make extensive shipments of such fruits as are found 
capable of profitable handling in this way. 

A notable event of the year was the inauguration of direct ship- 
iiients of American wdnter apples to Paris through the instrumentality 
of the Department. As was anticipated from previous investigations 
made by the Department, russet varieties were found to have prefer- 
ence to red apples in that market, and w^here sound and free from 
blemish were in good demand at high prices. The opportunity to 
develop trade in tliis line appears excellent. ‘ 

Numerous and comprehensive tests of other fruits are under way, 
and maj' be expected to yield decisive results in due time. 

The storage of fruits at low temperatures to retard their ripening 
and decay for a sufficient time to permit them to be handled to the 
mutual advantage of the grower and the consumer has assumed very 
large proportions in this countiy, chiefly within the past decade. It 
has been demonstrated beyond question that all fruits destined for 
preservation in cold storage should be stored quickly after removal 
from the tree; a uniform temperature of 32'^ retards the ripening 
processes of apples, pears, and peaches more than higher tempera- 
tures, without any noticeable injurious effect upon their flavor. It 
has also been demonstrated that certain delicate fruits, like the Bart- 
lett pear and the peach, which ripen in hot weather, require quick 
cooling after entering tlie storage room, and tlrnt this can probably 
best be accomplished by storing in small rather than large packages. 

STUDIES OF CKAPES AXD GRAPE GROWING. 

In addition to continuing the work of thoroughly testing the large 
number of varieties of European table grapes in the cooperative 
experimental vineyards in North Carolina and Florida, a comprehen- 
sive investigation of certain viticultural problems relating to the vine 
indiistry of the Pacific coast has been started. 

The rapid and extensive development of grape culture in California 
is one of the most striking features of our fruit industry. Based 
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almost exclusively, upon the European grape species, as it is, vineyard 
methods modeled after those of the Old World are more successful 
there than in the vineyard regions of the Eastern States, where the 
native species ot grape are the main dependence. The fertile soil and 
favorable climatic conditions in California have in general resulted in 
large yields and good profits to the grower. 

Certain serious diiEciilties have arisen, however, which require 
jiiimediate attention. Among these may be nientioiied the general 
infestation of the important vineyard sections with the destructive 
Phylloxera, which preys upon the roots of the European grape. The 
general principles of the method of combating this insect through the 
use of resistant stocks have been demonstrated by entoniologists, but 
the practical application of these involves man 3 mmportant vineyard 
problems which properly fall to the viticulturist. Among the most 
important of these is the relative adaptability of the known resistant 
stocks to the leading vineyard soil types and the congeniality of the 
principal commercial varieties of foreign grapes to these resistant 
stocks. , 

In cooperation with the California Agricultiiml Experiment Station 
and the office of Seed and Plant Introduction of the Bureau, experi- 
mental vineyards have been established at Fresno and Oakville in con- 
nection with this work. 

WORK AT THE ARLINGTON FARM. 


.\rPLES AND PEACHES IN NUESEKY. 

There are now growing in the nursery some 400 varieties of apples, 
the scions of which have been secured from bearing trees known to 
be true to name. The peach list embraces 150 sorts chosen with equal 
care. These collections have been carefiilh’' selected to represent the 
sorts now 'coinmorcially grown in the several important apple-growing 
regions of the United States, together with a carefully chosen collec- 
tion of varieties which show promise of becoming additions to the 
commercial list. ■ ■ , , 

The aim of these plantations is that they shall form a basis for the 
comparative study of varieties when grown under like conditions, in 
order that the influence of climate on horticultural varieties may be 
observed, to afford basis for taxonomic studies upon cultivated varie- 
ties, and to furnish fresh fruits for comparative studies and identifica- 
tion of varieties, as well as material for further extending ph 3 ^siological 
studies upon the keeping of fresh fruits in artificial storage. 

ORNAMENTAL TEEES IN NUESEEy. 

The nursery at present contains several thousand seedling oaks, 
ashes, and maples, which have been grown from seeds gathered from 
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trees of note in tlie District of Columbia. These trees, if sent to 
schools, parks, and other outdoor improremeiit organizations of tlie 
coiiiitiT, will prove objects of interest, and will be appreciated i)ecause 
of the sentiment attaching to the place of their origin. 


EXPERIMENTAL FRUIT PLANTATION. 

A further fruit plantation upon the Arlington Farm, consisting of 
1,000 trees, is designed as a basis for studying the physiological actio»^ 
of the various insecticides and fungicides upon the iiealth and lon- 
gevity of trees. 

CRANBERRA’ PLANTATION. 

A small ty pical craiiberiy plantation is being established upon the 
farm, in order to determine the adaptability of the plant' to the cli- 
mate and the lowlands hung along the streams of eastern Virginia and 
Maryland. There are many thousands of acres of land now lying 
idle that might be made remunerative by the introduction of this 
crop if it proves suited to the conditions. 

ARBORETUM. 

An area of some 30 acres adjacent to the buildings which are in 
course of construction upon the farm is being prepared as an arbor- 
etum, in which will be arranged in an instructive, as well as artistic, 
manner all the native and exotic trees and shrubs wdiich can be grown 
here. One of the chief reasons for beginning this line of work upon 
the Arlington Farm is that in this latitude there is an overlapping of 
the Northern and Southern floras of the United States, ■which allow- s 
the successful, growing of a much greater range of species than can be 
cultivated either farther north or south. 


’ THE POTOaiAG FLATS TESTING GARDEN. 

SWEET POTATOES. 

An extensive variety collection of sweet, potatoes is being grown on 
the Fofcomac Flats area. In fact, all of the (commercial forms and 
types of the plant' known have been assembled and are. being raised, 
.both upon the sandy soil of the. flats and upon the clay loam of the 
Arlington' Farm; also at one station ' in .Alabama, one in .New yo„rk, 
and thrC'e in;Ohio, selected'to 'COver .the glacial drift soil of Ohio, the 
glacial drift.O'f New York, 'and the, prairie soil and alluvial river deposit 
soil of 'Ohio,. ' ' The, variety collection' is design'ed ' to "afford' an oppor- 
t'linity for ..taxonomic stud'i'eSj'w'hile'the'growing of the' crop, upon vari- 
ous, soils, k'intended to give an idea'' of 'the' influence of soil c.o,iiditioi.is 
,n|K>ii the development and cnKnary properties' of the roo'tk 
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CELEKY. 

Celery is receiving' special attention. It is being grown under 
various soil and moisture conditions, from various dates of seed sow- 
ing, and under tlie influence of various commercial fertilizers, in order 
to learn, if possible, the particular factor in environment ^Y^licll deter- 
mines j)itiiiness— if it is a question of environment rather than an 
inherited tendency transmitted by the seed of certain strains and 
»^^ieties. 

EFFECTS OF SHADE OX CROPS. 

The physiological effects of shade are so marked and are of such 
commercial value that the hortieultural work of the Department will 
be extended to cover a test of all truck crops which offer an}- advan- 
tages from being grown in shade. The work of the present season has 
been largely confined to the' use of cloth and slat shades upon celery, 
eaulifiower, lettuce, cucumbers, and radishes. As rapidlj^ as the facili- 
ties of the Department will permit, all the truck plants which are 
grown for leaf prodiietion will be submitted to the influence of shade. 
In connection with this work the atmospheric and soil conditions will 
be carefully studied, with the hope that the reason why plants behave 
in a different manner imder shade from what they do in the open may 
be determined. 

BEET' SUGAR INDUSTRY. 

The beet-sugar industry is devdoping satisfactorily. In 1896 
29,220 tons were made; one year ago 220,000 tons were made. Care- 
ful estimates put the crop now being worked up at 260,000 tons. 
This is a more rapid development than has taken place in siigar mak- 
iog with new conditions in any other country. The future of the 
crop depends upon the adoption of economic methods in field and 
factory. The growing of seed in the United States of a superior 
quality is assured, which will result, in much richer beets and: better 
yields than from imported seed that is never first class.. Heavier ton- 
nage per acre will eonie from better farming, and more economy from 
intelligent disposition.' of the, by-products.,. The industry, is ' well 
established.: ■ ■ 

TEA-CULTURE. ■INYESTIGATIO.KS. 

During the year the ivorkmn growing tea has been continued at 
■Smiimerville, 8* 0., anda iiew station has, been put in' ope.ra,tion at' 
Pierce,, Tex, At Summerville' further work lias, been carried 'on in'. 
' the' testing of new varieties, new' machinery, and new factory methods. 

. The work at this point has now reached ''a, state' where more attention 
' "Can. bO' given to the improvement-, of 'the." teas 'a, f ter being harvested. 
TO'.lhis end' a number of phj'Siologieal' and chemical '.studies have been 
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made of the product at different stages with a. view to improving 
methods of curing and increasing the flavors and aromas of the teas. 
The new methods and apparatus introduced by Dr. Charles U. Shep- 
ard, and used in the manufacture of green teas, have proved most 
satisfactory. Experiments have been carried on quite successfully in 
the preparation of tea tablets. These tablets are prepared in a special 
machine of great power, the result being a firm, polished product, 
wdiicli readily falls apart in boiling water. Improvement}^ have been 
made in the matter of polishing and finishing the teas, all of whiclT^ 
will add value to the American product. Despite the fact that the 
season has been a very unsatisfactory one for a number of reasons, 
the yield of tea will probably approximate 9,000 pounds, or about 
what was raised last year. A favorable season wmuld have given a 
nine li larger production. ■ 

At Pierce, Tex., cooperative arrangements have been made with 
Mr. k, P. Borden, who has placed at the disposal of the Department a 
large tract of land suitable for tea growing, and lias arranged to pro- 
vide buildings and a portion of the labor. The Department has an 
experienced man located at this station, and is making preparations to 
put out at least 50 acres of tea the present autumn. It is planned 
to set out at Pierce at least 100 acres and extend the plantation as the 
funds permit. The labor question plays an important part in this 
work, but it is believed that conditions are such in southern Texas 
that proper labor can be secured without difficulty. Altogether, the 
tea investigations are in quite a satisfactoiw condition. 

FARM MANAGEMENT. 

In my last report I pointed out the w’ork the Department wtis inau- 
gurating in the matter of farm management. It was there shown that 
efforts were being made to bring together certain facts relative to the 
methods of managing farms in certain typical sections of the country, 
the object being to use this iriformatron in improving agricultural con- 
ditions where the best processes had not been followed. There is a 
great deal of valuable work to do in this connection, and there is no 
question that systematic studies along this line will greatly aid in 
the advancement of agrieulture. In every community and in every 
sectiGii there will be found farmers who are much more siiccessfiil 
than others. There are reasons for this, and it is these reasons that 
the Department is endeavoring to determine, so as to point the way 
for others to follow along the same successful lines. 

Closely associatedwith this work are the demonstration experiments 
which the Bureau of Plant Industiy is conducting. These have for 
their object the demonstration of the value of certain crops and cer- 
tain methods over those which may be in use or existing at the pres- 
ent time. As an example of this kind of work, may be cited what is 
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being" accompliBlied in tlic introduction of alfalfa and otlier important 
forage crops into the South and sections of the .coiiiitry Yhere such 
crops have not alread}^ been grown. 


BHBEAtr OF FORESTRY. 

The object for which the Bureau of Forestry exists is first of all to 
secure the highest permanent usefulness of the forests in the present 
^ and future interests of the country. Among our great industries, the 
lumber industry now stands fourth in importance. 

Lumbering of the forests now standing must go on to suppl3" imme- 
diate needs. This has made it necessary to find how to make conserv- 
ative lumbering proiitable, and the great danger has been that the 
rising price and growing scarcity of lumber would not of themselves 
bring this about until none but inferior forests should be left on which 
to practice forest management. 

It is a safe assertion, that the lumber interests of the United States 
recognize to-day as never before that forestry has for them a prac- 
tical corainercial value; that the way is in many cases already open 
to them to consider conservative lumbering as a definite business 
proposition; and that this condition has been brought about entirely 
by the efforts of the Bureau of Forestry to deal with the concrete 
facts of a problem of National importance. The evidence of its suc- 
cess is not only the eases in vrhich lumber companies have already be- 
gun to put into operation its plans, prescribing for particular tracts how 
to lumber with reference to future production, nor the applications 
which have been made for similar advice elsewhere, but to the surpris- 
ing interest in the subject which has lately been evidenced among lum- 
bermen generally. 

It is greatly to be hoped that the Bureau of Forestry may not he 
compelled to let slip this opportunity for an important public service 
by inability to answer the demands which will be made upon it. 
Experience has shown its capacity to do this work. The wide knowl- 
edge of forest conditions and of methods of operation which it has 
gathered, and the organization which it has developed, fit it to under- 
take new problems with a probability of success which can be looked 
for in no other quarter. In so vast a country as oiirs, and under 
forest and economic conditions of such variety, the task of revolu- 
tionizing the long-established methods of an industiy like the lumber 
business is one of enormous difficulty. On the ability of the Bureau 
of Forestry to demonstrate, as fast as opportunity permits, that it is 
good business for lumbermen to conduct operations with reference 
to future crops, depends in large measure the success or failure of the 
attempt to preserve what should be our chief sourqeB of timber sup- 
ply. The proper equipment of the Bureau for tins work is nothing 
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less tkaii a 'Katioiial duty, and I liave recoiiiiiiended tliat the anriiial' 
appropriation for its nse be substantially increased. 

ADVANTAGES OP COOPEBATION VUTH PRIVATE OWNERS. 

In cooperating with' pxdvato owners the Bureau is not expending 
public inoiicy to beneiit private interests. Scientific forestry — that 
is, eiilifflitened inario.gemeat based on an accurate forecast of Aviiat a 
forest can be made to produce in the futm*e — is impossible without 
full knowledge of all the forces, natural and artificial;, which, affiect its;' 
productiveness. This involves a careful study of Imiibering methods 
on the one hand and of the forest itself on, the other. The Biireau 
has now in its possession as the result of this cooperative work the 
tabulated results of studies 'in many States from Maine to California 
and from Florida to Washington, representing a total of recorded 
individual measurements in the forest, the number of which would 
mount to scores of millions. 

This vast mass of material has been gathered mainly at the private 
expense of the owners, who have received the expert a*ssistance of the 
Bureau. Its possession makes it possible continually to enlarge the 
field of forestry. It has been secured by making its acciiiniilation go 
hand in hand with practical results. Eveiy working plan prepared 
and put in operation has meant both the preservation of a source of 
National wealth and an addition to the knowledge necessary for the 
wise use of the public as well as the private forests of the land. 

Two considerations must be urged in connection with present con- 
ditions. The first is that cooperation is now supplying the Bureau 
with' what it needs, for. Government work at a less cost than wpiild 
be. required to secure the same result independently. The second 
is that the speedy introduction of management on private lands is 
a matter of pressing i,m,portance. Forest preservation is necessary in 
the in,terest of the public welfare. Forest destruction on a large scale 
i9',now in . progress. It can be checlied only 'by showing that it is 
possible to use the fo.rests without destroying them. ' The Bureau of 
Forestry is doing this, and there is no other agency which can do 'it. 
If the Bureau does not put forth eve^iy e,iideavor to i',ntrodii,ce con- 
servative, management, among private owners, the public interest will 
suffer. '■ 

'While i,l„; is' 'true that hitherto virtually everything that has, been 
''done IB fiiis country to introduce conservative immagement as, a paying 
,' bus'iness has "been, done by the Bureau, ''it is ,far from iiiy wish, that the 
; ,B,ureau "should '"'Continue to control operations. , for private , 0 'W'ners,'any 
',; longer than there , is,' a cicaiv 'and;, imperative'''' 'n It lias„'alread,y' 

, ', entered on the policy of detachin.g'" .'from' ''its 's,tatt''' competent ' nieir to 
take cliarge of private operations when called upon to do so, in spite 
of the fact that it needs the services in its own 'work of 'all the trained 
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foresters it has. as yet been able to secure. The Government service^ 
however^ is the natural goal toward which most ainbitioiis students of 
forestiA" will strive because of the superior opportunities of trainiiig 
which it affords. 

SeiENTIEIG INVESTIGATION OE FOREST FBOBLEWS. 

There is danger that the attention which the work of the Bureau in 
prtimoting the actual management of forests naturally receives may 
obscure the importance of the investigations which it is conducting 
along other lines. These investigations are largely scientific in scope 
and method, but always entirety pi'actieal in purpose and outcome. 
The Bureau is the recognized source of information for the country 
on all forest subjects. The volume of its great and growing corre- 
spondence due to this is one evidence of its usef illness. It is conduct- 
ing experiments along lines ivhicli have received the enthusiastic 
approval of engineers, constructors, and the like, to determine the 
strength of timbers. It is discovering how to treat cheap woods with 
preservatives so as to make it commercially practiciible to substitute 
them for more expensive kinds, thus virtualty adding new sources 
of valuable supply. It has inaugurated a new method of gathering 
crude turpentine which has revolutionized within a single year the 
naval stores industry of the United States, with an annual output 
of $13,000,000 worth of turpentine and rosin, whereby the yield of 
turpentine is nearly doubled wuth practically the same expense for 
labor, and the life of the tree which yields the turpentine is greatly 
prolonged. 

In the fall of 1902 this new system had- been experimentalty in com- 
me'rcial use for a single season on the tract of one operator in Georgia. 
To-day the men wdio conduct three-fourths of the operations in the 
whole Southern pine belt have adopted it, or are waiting to adopt it 
as soon as their orde'rS' for the necessary apparatus, can be filled. 

FOREST MANAGEMENT., 

'While the growing willingness of the, private, owners, in whose 
.'hands' are , the 'great bulk of the forests of' the country, ,to inquire into 
thc', possibilities ' of forestry., in' 'connection irith their ' holdings has 
opened, 'an,;', opportunity for, educational-' work, the value of which it-iS' 

, hardly possible to o,ve,rs,tate',, a. larger proportion of the energies of the 
Bureau, Ims been',, given , 'd'urm^ the past, year to introducing 'forestry 
-, ',on public lands' than 'ever before. ' ■ 

In accordance with the pr'ovisio,ns of the so-called Morris bill, sel'ec- " 
• tioii has"' been made ' and ■ approved, ^ of; 104,1-59' acres out of a total of 
235,000 acres of land in; the 'Chippewa' Indmri.re-servatio-iis in northern 
Minnesota, which will cons'titute .the' Min,n,,e,'sota' National Forest 
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Eeserve. Official announcement of the .second selection will soon be 
made. Selection of ten sections to be reserved from sale and settle- 
ment has also been made and approved. Yolume tables and estimates 
of the total stand of the forest have been prepared, upon whicli will 
be based recoiiimeiidations for the reservation from lumbering of 5 
per cent of the tiniber for seed trees, as the act provides. Trees which 
will not be cut when the forest is lumbered have been marked on more 
than 6,000 acres, and rules wdiich will control the lumbering have been 
prepared and have been approved b}^ the Secretary of the Interior. 

A working plan for the tract of the United States Military Academy 
at West Point wnis prepared at the request of the Secretaiy of War. 
The forest, which consists of hardwood sprouts, is in poor condition, 
the result of numerous fires and injudicious cutting. The plan is accom- 
panied by forest maps, which show the location and area of the various 
types of forest, and provides for fire protection and for such improve- 
ment cuttings as will again put the forest in a sound and healthy con- 
dition. This plan is now being put into effect under the supervision 
of the Bureau of Forestiy. 

At the request of the Secretaiy of the Interior w’orking plans were 
prepared for three Indian reservations in Wisconsin, which include 
recommendations for their protection from lire and rules under which 
they shall be lumbered wnthout unnecessary damage to the forest. 

ADVICE FOE PRIVATE OWNERS. 

Ninety "four applications for assistance in managing forest lands 
were made by private ownevs. Of these applications, 37 were for 
timber tracts and 57 for wood lots. Since the Bureau put into effect 
its cooperative scheme of assisting private owners, applications have 
been received for advice in tlie management of 5,656,171 acres. 
Farmers and other private owners of small tracts of woodland through- 
out the Northeast, the Middle West, and the South Atlantic States 
have applied in increasing numbers for the assistance of the Bureau 
in the management of their tracts. Fifty-eight working plans for 
wmod lots wmre prepared last year. 

STUDIES AND WORKING PLANS. 

Field studies of five large timber tracts were made as follows: On 
39,000 acres in Berkeley County, S. C. ; on 2,331 acres on the Susque- 
haoim River above Harrisburg, Pa.; on 16,000 acres in Mitchell, Cald- 
well, and Watauga counties, N. C. ; on a Longleaf Pine forest in 
southeastern Texas, involving field work on 300,000 acres, which occu- 
pied 35 men for four moriths; and on 125,000 acres in northwestern 
Maine, which occupied 32 men three and a half months. 

Working plans are in preparation for the following tracts: A forest 
of 25,000 acres in Sullivan County, N, H.; a forest of 50,000 acres in 
West Virginia; and a forest of 3,000 acres in Grafton County, N. H; 
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The forest of E. C. Neal, near Harrisburg, Pa., for which a working 
plan wars prepared last year, is now" under conservative forest iiiaiiage- 
iiient. , T^vo field assistants of the Bureau are supervising the liuiiber- 
ing operations of a large company in Newton and Jasper counties, 
Tex. The working plan for the United States Slilitaiy Aeadem\" at 
West Point is now^ in operation. Twenty-seven wood lots in the 
Northeast and South x4.tlantic States are being managed in accord- 
aace with 4;he recommendations of the Bureau. The first selection of 
the ]\:Iiniiesota National Forest Reserve, consisting of 104,4:59 acres, 
is DOW" under the Bureau’s supervision. In addition to these lands, 
679,194 acres of private lands and 106,750 acres of public lands not 
included in forest reserves are under forest management. 

The interest which large railroad companies have recently exhibited 
in the practice of forestiy is one of the most encouraging develop- 
ments of the year. Many of them have made application to the Bureau 
for its cooperation in studies whose results would determine the advisa- 
bility of the purchase and management of forest lands for the produc- 
tion of railroad ties and other timbers. Forest 'work for railroads 
offers very gi*eat opportunities for useful work. 

Cooperative studies of State forest conditions, in which the Stales 
shared in the expense of the work, w"ere made for Maine, New 
Hampshire, and California. In Maine the forests of Piscataquis 
Count}", south of Moosehead Lake, wuwe studied. The results of the 
work W"ere presented in the Fourth Report of the Forest Commis- 
sioner of that State. In New" Hampshire a study of the forests of the 
entire State w^as begun, with the purpose of determining the methods 
by w^hich they may best be preserved. In California the work was 
directed tow"ard the making of a forest map of the State, the determi- 
nation of practical modifications in lumbering methods, and of the 
effects of grazing and lire, and other matters entering into the deter- 
mination of a State forest policy. 

Studies w"ere made of the Sugar Pine in California, the Lodgepole 
Pine in Montana, commercial hard woods in West Virginia, North 
Carolina, Tennessee, and Kentucky, the Balsam in the Adirondacks, 
the Chestnut in southern Maryland, and the Red Pine in northern 
Minnesota.'. 

The section of Forest Measurements, without increase of force, 
aCcomplislied nearly tw"ice as much work as in the previous year. 

WORK FOR THE COMING YEAR. 

Y The Avork of the section of Forest Management for the ensuing 
year includes more important undertakings than ever before. Tech- 
nical problems involved in the management of the National forest 
reserves must be solved; the field work in Texas, in South Carolina, 
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and Jii Alabama must be completed. Mueli work remains to be done 
on wood lots for private owners. On the lands to be included in the 
Minnesota National Forest Reserve those trees must be marked which 
are to be reserved in the lumbering', and supervision of the lumbering 
operations must be exercised by tlie Bureau. The study of the forests 
of California and of New Hampshire remains to be completed, and a 
study of Vermont forests will be undertaken. Commercial tree studies 
will be made in Maine, Minnesota, and the Southern States."* 

FOREST INVESTIGATION. 

A notable accomplishment in the South during the year has been the 
extensive introduction of the cup and gutter system of extracting tur- 
pentine, This system, invented by Dr. Charles H. Herty, working 
under the Bureaids direction, although in operation only a year, is 
rapidly replacing the old, destructive sjestem of boxing trees. Its 
great superiority is due to the fact that it is far less destructive than 
the box and that it yields at least TO per cent more turpentine. 

INVESTIGATIONS IN 1903. 

Forest investigations were carried on in the following States: 

In Maiwland, a study of the distribution of the forests of St, Maiy^ 
Prince George, and Kent counties, in cooperation with the State 
Geological Survey. 

In Texa.s, a study of the forest growth of the Edwards Plateau and 
its iaSiience on stream flow. 

In Missouri, a study of the swamp forests, including such timbers 
as Bald. Cypress, and Red, Black, and Cotton gums. 

Ill California, a study of the Tan-bark Oak in connection ivith the 
tan-bark industry. . . 

In Ohio, loiva, Michigan, and Montana, a study of forest distribu- 
tion. 

An investigation of the cedar-shingle industry was carried on in the 
Pacific Northwest, which included a study of the supplies of shingle 
cedar, the rate of consumption, etc. 

The dendro-chemical laboratory, which was conducted in coopera- 
tion with the Bureau of Chemistry, obtained much valuable informa- 
tioninTts study of gums and., r.esins, the' production of tannins, the 
use, of 'different woods for pulp' manufacture, the effects of poisonous 
chemicals on the life of trees, and the detection of adulterants in 
.tuipentine, ' 

'/'The .life history 'of various^ inseots,' harmful to trees' in the ,, East, 
South, and West was studied by the Division of Entomology in 
cooperation with the Bureau. ■ It haS'''.been" es'tim"ated";"that ' insects' 
destroy every year §100,000,000 worth of timber. Experiments were 
carried on in methods of lessening this great damage. 
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Studies were made of the basket-willow industry and of the iiiaple- 
siig’ar iiidiistiy, and bulletins on both subjects are now in preparation, 

WORK IN PliOSPECT. 

Work in forest investigations for the ensuing year will include — 

Bulletins containing descriptions of the trees of the Northeastern, 
Southeastern, Rock}^ Mountain, Southwestern, and. Pacific ' slope 
regions. • 

An attempt to clear up the confusion in the common names of trees. 

A stud}" of forest distribution in two countie.s of Maryland, 

Special studies of forest distribution in Missouri and Arkansas. 

A study of the Big Tree of California; of the acacias of the South- 
west; and of the uses, structure, and ehai'acteristics of various Amer- 
ican timbers. 

Further experiments in turpentine orcharding under the cup and 
gutter system, 4o determine the minimum wound which it is necessary 
to inflict on the tree, the forest coaditions which make for the liighest 
productiveness, and the like. 

A forest exhibit at the World’s Fair, St Louis. 

FOREST EXTENSION. 

Plans for tree planting were made for 6S applicants in 29 States. 
These plans, which involved the examination of 40,557 acres of land, 
were made in accordance with the cooperative plan inaugurated by the 
Bureau. Most of the plans were for farm wood lots of not more than 
10 to 20 acres, but there were several notable exceptions. A plan was 
prepared for 108 acres on the Presidio Military Reservation of San 
Francisco. Planting plans were prepared for the grounds of the State 
institutions of North Dakota, at the request of Governor White. 
Other plans were prepared for farmers in the prairie regions along 
the Fort Worth and Denver City Railroad at the request of that com- 
pany, and more than 600,000 trees were set out. 

A planting plan w^as prepared for 640 acres in Cullman County, Ala., 
formerly covered by Longleaf and Shortleaf Pine. It was recom- 
mended that Loblolly Pine and White Oak, Post Oak, and Chestnut be 
' planted, on 'the, land.' 

Men applying for planting plans show everywhere a disposition to 
follow the recommendations of the Bureau. Planting plans previously 
made are being carried out with encouraging prospects of success. 

Tree planting continues on the Dismal River Forest Reserve of 
'"'Hobraska and the, ,, San Gabriel Forest lie'serve of 'California. The 
boundaries of the Dismal River Reserve have been surveyed and 
marked. Eighty acres of bottom land adjoining the reserve have been 
fenced, and part of the land converted into a tree nurseiw with space 
for the growing of 2,000,000 plants. Many thousands of Western 
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Yeliow Pine and Jack Pine seedlings were collected in the Black Hills 
and ill Minnesota for planting in the Dismal Eiver Keserve. On the 
San Gabriel Reserve iiiiicii experimental planting was done on widely 
scattered areas. The planting was done mostly with pine seeds in seed 
spots. The total cost averaged $7.41 per acre. 

The natural reproduction of deficient forests has been studied among 
the hardwoods of Oklahoma, the Western Yellow Pine on the Prescott 
Reserve of Arizona, and the White Pine on the abandoned^ fields aiKl 
pastures of New England. 

A very important branch of the Bureau's work is the study of forest 
fires, wdth a view to discovering practicable means of reducing the 
immense losses due to this cause. The year covered by the present 
report Yvas characterized by fires of extraordinary severity both in the 
East and in the West. The investigation of those which occurred in 
the East in the spring and earl^" slimmer of 1903, however, was not 
begun in time to fall within the scope of the present report. The 
great forest fires of September, 1902, in Washington and Oregon 
were the subject of a special investigation by the Bureau, which dis- 
covered a total loss estimated at $12, 767, 100. The Bureau’s investiga- 
tion showed that most of the destruction was due to carelessness and 
might easily have been avoided. Forest fires were studied also in 
Georgia, Florida, and the Lake States, with a view to discovering 
their causes, methods of prevention, and the total amount of damage 
they do. 

Examinations of the Atlantic Coast and Columbia River sand dunes 
w^ere made in order that methods of tree planting might be dis- 
covered to restrain the encroachments of the shifting sands. Tree- 
planting i)laiis for sand-dune regions on the Atlantic coast are in prep- 
aration, and a strip of sand-dune land in Oregon has been withdrawn 
for experiment. 

Work for the ensuing year wall include: 

A continuation of coopei‘ative W’’ork in tree planting among private 
owners. 

Tree planting on Pikes Peak, Wichita, Prescott, and San Bernar- 
dino forest reserves. 

Improvement of natural reproduction on Pikes Peak Reserve and 
on lands in northern New^ Mexico. 

Extension of the timber belts of Kansas. 

A study of the methods of restocking cut-over pine lands in south- 
ern Michigan. 

A continuation of the study of second-growth White Pine in New 
England. 

A cooperative study with the State of California in improving the 
stands of timber. 

A'study of the'Eucalypte. 'A. 
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The suppression of forest fires and the reclamation of shifting sands 
will continue to receive the attention of the Bureau. 

FOREST PRODUCTS. 

A work of great scope and importance iindertakeii by the Bureau 
is the determination of the strength and durability of the merchant- 
able timbers of the United States. The investigation consists of tests 
of timbers performed in cooperation with the Bureau of Chemistry. 
The work is directed toward the solution of practical problems of 
interest to engineers, and has been approved by many prominent 
engineers, manufacturers, and lumbermen. These tests are being 
conducted in laboratories at Washington, New Haven, Conn., and 
Berkeley, Cal., on Eed Fir, Western Hemlock, and Longleaf and 
Lobloll}" Pine. 

Wood preseiwation forms a most valuable feature of the work of the 
Bureau. Eailroad companies have eagerly followed the results of this 
work, since it has so important a bearing on their interests. The work 
consists in experiments in methods of seasoning and preserving con- 
struction, railroad, and other timbers so as to increase their strength 
and their lasting powers. A special feature of the work wdiich gives 
great promise of success is the experiments with cheap substitutes for 
valuable woods used for railroad ties. Such wmrk has been done with 
the Lodgepole Pine in Montana, with gums, birches, and inferior oaks 
in Pennsylvania, Kentuckj^, Arkansas, and Mississippi, and -with 
Loblolly and Shortleaf Pine in Texas. Methods of seasoning Chestnut 
poles were studies in cooperation with the American Telegraph and 
Telephone Companju 

Examinations and reports dealing with technical problems in the 
management of forest reserves have been made for reserves in Utah, 
California, Oregon, and New Mexico; Twenty-nine agents of the 
Bureau this summer examined more than 20,000,000 acres proposed as 
forest reserves in the Rocky Mountain and Pacific coast States. 

FORESTRY RECORDS. 

Extensive improvements have been made in the equipment of the 
forest library. Many books, pamphlets, and clippings have been 
added, and the whole library has been completely classified and indexed. 
The collection of photographs has been increased by 3,417 views, taken 
in 41 States and Territories and in many foreign countries. The mail- 
ing list of the Bureau has increased by 75 per cent. Eighteen new 
publications were sent out, of which 237,000 copies were printed. 
Besides these, 23 press bulletins and reprints of 14 publications were 
Yfesued. 
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BUBEAU OF CHEMISTBY. 

NB^W INTESTIGATIOKS. 

EFFECT OP PRESERVATIVES AND COLORING MATTER UPON HEALTH. 

As nnmeroiis experts of high character have declared both for and 
against the ■wholesoineiiess of man v" common food preservatives, and 
as the law authorizes the Secretary of the Treasury to exclude, from 
the country food products to which any injurious substance has been^ 
added, the necessity for an investigation of these differences of opinion 
and the establishment of a wise and just conclusion in regard to them 
is apparent. To this end, as well as for the information of the public, 
an elaborate series of experiments has been inaugurated. It is evident, 
ill view of the wmrk previously done in this line, that neither mere 
theorizing on the chemical and physical properties of preservatives 
and coloring matter nor experiments upon other animals than man can 
lead to definite results. With this in mind an experiment was devel- 
oped as follows: 

Twelve young men, who responded to a request for volunteers, 
pledged themselves to use no other food or drink than that provided 
for them, with the exception of water, any water not used at the table 
to be measured and reported daily; to continue to be for at least six 
months members of the hygienic table,'’ and during this time to 
observe implicitly all rules as to diet, exercise, smoking, etc., laid 
down for them by the Chemist. 

A period of rest was effected by placing six of the men at the observa- 
tion table and the other six at the recreation table alternately throughout 
the period of seven months. Each experimental period varied from 
thirty to forty days, and was divided into a '^4ore period” of ten days, 
dnrieg which a standard ration for each man was determined; a mid- 
dle period ” of from ten to fifteen days, during which time each member 
ate the ration previously determined, together with the added preserv- 
atives, which in this experiment were borax, and boraeic acid;' and an 
after period” in which the same ration was continued, but the pre- 
servative withdrawn, the object being to restore the body to its normal 
weight in case it had been disturbed by the preservative. 

■ A daily record was^ made" on bknks furnished ■ each member of the ', 
table of the following data: .Weight, pulse, temperature, all data con- 
nected with the ineomeand outgo- of the food, and an aceoiuit of all 
the foods taken and the meals at which they were eaten. 

By analysis it was pO'Ssible to determine just what part of the food',- 
was consumed in the prcKiuction-of ■■'heat -and ene,'i^^ within the system,' 
provided the weight remained constant. Furthermore, any failure on 
the part of the individual to observe the pledge to partake of no food 
..or, drink ^'-except: what was served at the hygienic table would have" 
been at once disclosed by a disturbance of the balance sheet. 
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Such in brief was the nature of the experiment conducted. The 
mass of analytical data obtained is now in the hands of the calculators, 
and these data, together wdth such conclusions as an uiiprejudiced 
judgment would approve, wTll shortly be piiblishech The recording 
of the facts as they occurred and the tabulation of the figures in the 
most scientific manner possible will present to experts a l)asis for con- 
clusions. The experiment is to be continued, taking, up the most 
• important preservatives in turn, salic 3 dic acid being the next to be 
considered. 

INSPECTION OP IMPORTED FOODS. 

Looking to the enforcement of the pure-food Taw, enacted March 3, 
1903, and going into effect Juh^ 1 following, preliminary arrangements 
were made with the Secretai\y of the Treasury and the Secretary of State 
by which their active cooperation was secured. The Secretary of State 
issued directions to the United States consuls that special declarations 
concerning imported foods be made and forwarded to the Secretaiy 
of Agriculture, and through the Treasury Department the collectors 
of customs at the leading ports in the United States were instructed 
as to the steps necessary to be taken in sampling such cargoes as 
might be detained for examination and the reshipping or destruction 
of such shipments as might, upon analysis, be excluded from the 
country undei* the terms of the act. 

TABLE SIRUP FROM ORDINARY SUGAR-PRODUCING PLANTS. 

The investigations previously made in the Division of Ohemistry, 
and the testimoiyy submitted before the committees of the House and 
Senate charged witli the investigation of the adulteration of food 
products, show that table sirups are generally adulterated in a degree 
corresponding to the price paid for them. Glucose is the material 
common iy used for the basis of this product. In this way the price 
of the genuine articles has been depressed to a point which renders 
their profitable production problematic. To combat this condition an 
investigation has been instituted to study the methods in vogue for the 
manufacture of table sirups, to ascertain how the product can be 
improved, and to conduct experimental 'work in the growing and 
fertilizing of sugar cane to determine methods for securing the highest 
financial returns., .An elaborate fertilizer .experiment was 'conducted 
on the farm of Mr. W. BTEoddenbery, at .Cairo, Ga,,. from, which 
practical results of a valuable nature were obtained and reported iu' 
Bulletin ¥o. '75, Bureau of Chemistry. 

' The manufacturing data, obtained , largely at the factory of J. T. 
Wells. Guyton, Ga.:, will be published.: in, a, separate bulletin when the 
additional e,xperimental factory work now going on , at, Waycross, Ga., 
is completed. 
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COLLABORATIVE WORK WITH EXEOUTI'\’'E DEPARTMENTS. 

The collaboration authorized b}" Congress between the Biireaii of 
Chemistry and such Departments of the Government as may apply to 
the Secretai^y of Agriculture for chemical analyses has extended until 
it iiicliicles almost every branch of the service, the most extensive 'work 
having been conducted in connection with tl^e Treasury Department. 
This collaboration included the sugar tests made on samples received 
daily from the appraisers’ laboratories at New York, Boston, and 
Philadelphia, which comparative tests, extending as they have over a 
period of three years, have been productive of the most useful results 
in eliminating wide differences existing in the polarizations made at 
the ports named. 

Other examinations made for the Treasury Department include an 
investigation of the percentage of ethyl alcohol in certain fusel oils 
imported into the country; an examination of the natural content of 
sugar in pineapples imported from different parts of the world; and 
the analysis of samples of ice and water intended for drinking purposes 
in the Bureau of Engraving and Printing. 

Examples of cooperative work with other Departments are exami- 
nations of coal for the National Hospital for the Imsane, at Washing- 
ton, D. C., and paper for the Geological Survey, made at the request 
of the Secretary of the Interior; the examination of beverages off‘erecl 
for sale in Indian Territory, made on the request of the Attornev’’- 
General; samples of glue offered on competitive bids to the Govern- 
ment Printing Office; and a large amount of miscellaneous work for 
the Post-Office Department, including examinations of paper, ink, and 
stamps. 

It is evident that work of this character, and especially such part of 
it as relates to the awarding of contracts, gains in uniformity and 
authority by emanating from one laboratory, and at the vsame time is 
more economicalh" performed. Tlie appreciation of this fact is seen 
in the constantl}^ increasing number of requests received from other 
Departments for such work. 

WORK OF THE LABORATORIES. 

THE POOI) LABOKATORY. 

Upon this laboratory has devolved the greater part of the analytical 
work necessitated by the experiments with food preservatives, involv- 
ing the examination of 5,600 samples, as well as all cooperative work 
on foods, such as pineapples, and the fermented beverage and fusel-oil 
investigations. In addition, an exhaustive study of olive oil and its 
adulterations has been completed; a study of the composition of apples 
with special referenoe to changes in composition during ripening under 
different methods of cold stomge has been continued in collaboration 
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with the Poiiiolog'ist of the Department: and 134 samples of fruit sirups 
and nonalcoholic beverages were secured in the open market and ana- 
lyzed. The grape juices show a great improveoient in the methods of 
preservation since the study made of them several ^mars ago. 

As heretofore, important work has been done in this laboratory in 
connection with the Association of Official Agricultural Chemists and 
the food chemists throughput the country in the investigation and 
comparisoi) of methods for the anal 3 nsis of foods. Two members of 
the staff have also done considerable work as associate referees on 
sugar for, this association. 

During the year a compilation of the pure-food laws of the various 
States "was issued in five parts. 

INSECTICIDE AND AGEICULTURAL WATER LABORATORY. 

About 1,500 aimlyses were made in this laboratory, including the 
following lines of investigation: Mineral and irrigation waters; sani- 
tary examinations of water; insecticides; the arsenic content of wall 
papers, furs, etc. ; cattle foods; and toxicological examinations to deter- 
mine whether bees are killed by poisons used in spra 3 dng. Most of 
these results, bearing directl 3 ?' as they do upon public health, either 
have been or will be reported in bulletin form. A portion of this 
work is performed in cooperation with the office of irrigation investi- 
gations and the Division of Entomology. Considerable work on 
methods of analysis for insecticides has been done by the chief of the 
laboratoiy as referee in the Association of Official Agricultural 
Chemists. 

THE SUGAR LABORATORY. 

Ill this laboratory the work on sugars for the Treasuiy Department 
was performed under the supervision of the Chief of Bureau. All 
analyses in connection with the cooperative experiments on sugar- 
producing plants (beets, sugar cane, and muskmelons) which have been 
conducted for several years in collaboration with various experiment 
stations are also made in the sugar laboratory. The total number of 
analyses reported was 1,744. 

THE DAIRY LABORATORY. 

Of the l,05i aaal 3 ^ses made in this laboratory, 807 were reported to 
the dairy division of the Bureau of Animal Industiy, for which Bureau 
the chief of the laboratory served twice as a witness in a renovated 
butter case tried in New York State. The difficulty of distinguishing 
between butter produced b 3 ^ feeding cottonseed or cotton -seed meal 
and that to which: foreign fats have been added, presented itself, and 
will receive special study during the coming year. 
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THE CONTEACTS LABORATORY. 

The work performed in this laboratory included a large part of that 
referred to under collaborative work, and consisted mainly iti the 
examination of samples submitted with bids for contracts to different 
branches of the Government, and in the development of <|ualitativo 
and quantitative methods for the analy.sis of the same. E.speciaily 
exhaustive examinations were made of khaki cloth for^ the Navy 
Department and 60 samples of ink for the Post-Office Department * a 
set of methods being determined in the progress of the latter work 
wliich were published as Circular 12, Bureau of Chemistry. Sample 
inks, prepared according to recipes developed in the laboratory, were 
sent to the Post-Office Department to be tested, and a set of standards 
established whereby to judge of an unknown ink. 

THE KOAD-MATERIAL LABORATORY. 

While the work of this laboratory has continued along the same 
general line.s as in the past, its usefulness has been greatly extended, 
especially by the increase of its force. 

The work of the chemist in charge included an investigation of the 

cause of the cementing power of rock dust, gravels, and clays, which 
involved man}’' complete analyses and resulted satisfact<)rily: Other 
researches of immediate practical value have included a series of exper- 
iments on the burning and clinkeriagof clays, with a view to their use 
as road materials, and a study of the possibilities of increasing the bimb 
ing power of materials by artificial means. During the coming year 
it is hoped that a thorough, practical test of l>urnt clays for country 
highways may be completed, as there are vast areas throughout our 
country wliere this is the only road material available, and the deter- 
miiiatioii'of the quality of clay adapted to this purpose would solve a 
great problem in road building. 

Another important problem being studied in eoiineetion with such 
localities involves an elaborate series of experiments with mixtures of 
crude petroleum and asphaltura. The object of these experiments is 
to provide a binder surface for country roads which will place what 
would be practical]}" an asphalt road within the reach of all rural dis- 
tricts, the cost of this mixture and its application being less than that 
^of watering a macadam' road. 

'Tw:0'''TOwTests'forxletermiaing the hardness and toughness of rock 
are to be adopted and reported on all routine samples, whied^ it is 
believed will be of great assistance to road builders. These tests rep'- 
resent a new field of in vestigaMon and the machines ioivumkin^ them 
have been designed and are now in operation. 

Other questions to receive special consideration are the testing of 
cement and concrete for road foundations, drains, and highway bridges, 
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and tests on paving brick. The general testing of rock for macadam 
roads will be^ continued. 

A bulletin on the testing of road materials, giving a detailed aecouiit 
o:^ the methods emplojmd and the results obtained in this kborator}", 
is now in press. 

THE DEUG LAEOKATOEY. 

This laboratory went into operation on March 1, and has 

already reported on 120 samx)les of drugs and chemicals. The work 
so far done on representative samples of drugs shows that some of 
these articles are of a very imsatisfactoiy character. A bulletin enti- 
tled Adulterated Drugs and Chemicals is about to be issued. 

BITBEAir OF SOIL.S. 

PEOOEESS AKB COST OF THE SOIL SURVEY. 

The work in which the Bureau of Soils is engaged forms an impor- 
tant link in the chain of duties devolving on the Department. It is 
fundamental in character, and as the survey and classihcation of the 
soil progresses the results are being more and more made use of by 
other offices of the Dexiartment, as well as by outside investigators and 
by our citizens, 

Uj> to this time the distribution of the surveys has been influenced 
by the desire to gain ns wide a knowledge as possible of the soils used 
in the most imj)ortant agTiciiltui'al industries of the country, and in 
this wajvthe work has been scattered through all parts of the coimtiy. 
Thus studies have been made of Eastern and Western fruit districts, of 
sugar beet lands, of the cotton and rice lands of the South, of the corn 
lands of the Central West, and the wheat lands of the Northwest and 
the Pacific coast, and of the soils of all the important tobacco districts. 

One important purpose of the work is to provide data for the com- 
parative study of more or less widely sejiarated areas devoted to the 
cultivation of similar products, with a view to carrying the better 
■practices of one area to the other, and of. suggesting improveinents in 
the methods used and changes in the kind of crops grown. It is one 
purpose of the work to show where old industries can be extended or 
new ones established, while the value of the reports and maps to those 
wishing to purchase lands for aiy specific jiurxiose is too evident to 
need emphasis. , 

The statistics collected by the Bureau will be particularly important 
in the carrying on of immigration and colonization enterprises. 

The area surveyed and maiiped during the fiscal year was 23,29S 
square miles, or 14,907,520 acres, an area just about equal to the total 
area previously surveyed since the beginning of the work, iom* years 
ago. ^ 
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This enlarged worlv has been accomplished in part by the organiza- 
tion of five new field parties on the 1st of March, made possible by 
increased appropriations by Congress, and partly by keeping tlie 
parties coiitiniioiisly in the field, moving to Southern areas in the win- 
ter. ' While considerable time was lost in some of the areas by I'eason 
of excessive rains, upon the whole this plan has worked well and 
has materially reduced the cost per square mile, llie work has been 
carried on during the 3 mar in 63 areas in 34 States and d\writories^ as 
shown in the following tables: . 


Areciii iairveijeci a)id snapped dimny fiscxil year ended June SO, 190 S, and the areas pre." 

vionsly reported. 


State or Territory. | 

Work clnr- 1 
ingigoJ. i 

Work 

previously 1 
reported. 

Total. 


Sq. miles. 

1 

Sq. m lies. 1 

Sq. mites. 

Acres. 

Alabama ^ 

1,223 ^ 

1 

1,223 

782, 720 

Ari;a3na i 

108 

■ 503 

till 

391, 040 


251 ; 

! 

251 

100,040 

California, I 

1,959 : 

1,962 

3,921 

2, 509, 440 

Colorado ' 

1,195 ; 

150 

1,345 

8(>0,800 

Connecticut ; 

273 : 

215 

518 

331,520 


548 


518 

350, 720 

Oeorgia ' 

ISO : 

.W1 

757 

484, 480 

Idaho - — : 

(>78 ; 

399 

1,077 

089, 280 

liliriois ■ .• ! 

2,241 ; 

1,850 

3, 592 

2, 298, 880 

Indiana 

3S7 ! 


887 

' 24 7 j '080 

Iowa,. 

1 570 

440 

1,016 

650,240 

KaiisES- - - 


! 4Gt 

404 

297,000 

Eentnclty — 

530 

330 

% i 

860 

254'^^240 

Louisiana.... 

705 

202 

907 

580^480 

Maryland 

463 

2, 147 

2,610 

1,670,400 

Massachusetts 

207 

143 

410 

262,400 

Michigan 

30 

828 

858 

549, 120 

Minnesota 

233 


233 

14Q 120 

Mississippi 

COl 

j 050 

1,317 

842,880 

Missouri ' ' 

751 

i 108 

919 

588,160 

Montana 


107 

107 

1,303 

68 480 

Kew Jersey 

395 

908 

833,920 

New Mexico ’ 


129 

483 

129 

82 5(i0 

New York 

1,075 

1,558 

097, 120 

North Carolina 

1,221 

3, 425 

4,010 

2, 973, 440 

North Dakota 

85(,» 


85lJ 

547 840 

Ohio ' 

375 

980 

1 . 355 

807,200 

Oregon 

3S2 


382 

244' 480' 

■Pennsylvania 

278 ^ 

938 

1,210 

778, '240 

Porto Pico 


330 

330 

on ann 

South Carmlina 

1,340 

680 

2, 032 

Ai.lL 1 ] A\/\J 

1,800,P0 

South Dakota 

485 


485 

qin 4An 

Tennessee ’ 

I 

547 

,'■547 

OAVj ^i\/U 

850,080 



Texas 

1,238 

495 

1 733 




i-j 4*iAi^j'JL4U 

Utah 

200 

794 

' , 994 

■b "'630^160,, 

Virginia ' 

' . i,m i 

1,604 

'■ "'2,775 

1,776,000 

Washington : , . . ; 


459 

610 

826,400 

Wisconsin . 

955 i 


955 

A11 OAfV 

Total......... 

23,299 '1 

22, 445 

45,744 

0 1 X j 

1 29,276,1:60 
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* CfM of e-urrey. 

Cost of field work fjol, 136. 60 

Supplies 1, '901. 59 

Traveling expenses between areas 5, 215. 76 

Other expenses 5, 059. 56 


Total cost of soil survey 63, 313. 51 

Paid by State organizations 1, 748. 35 


l‘aid by Bepartnient of Agriculture 61, 565. 16 


Area surveyed square miles. . 23, 299 

Cost of work in field p>er square mile -82. 19 

Transportation, supplies, and other expenses per square mile. SiO. 52 

Total cost per square mile |2. 71 

Cost to Department of Agriculture per square mile .^2. 63 


Tlio cost of work in the field has increased from $1.83 per square 
milej as reported last year, to $2.19 per square mile. This is due in 
part to increased salaries, necessitated by the fuller exiierience of the 
principal assistants, and in part to a large amount of rainy weather in 
the winter, which raised the cost in some of the Southern areas very 
considerably above the average. 

On the other hand, the advantage of keeping the men out, in spite 
of the delays from the winter rains, is seen in tlie reduced cost per 
square mile w^here all expenses chargeable to the soil-survey work are 
included. Last year the average cost to the Depaidment of Agricul- 
ture WRs $2.81 per square mile, and this year the total cost is $2.03 
per square mile. It is probable that this is the lowest cost that can he 
reached, and from now on the cost may gradually^ increase somewhat, 
owing to the increased salaries which it ma\^ be necessary to pay to 
hold experienced men in the service. 

There has been a gi'eat demand for our men from colleges and experi- 
ment Btations and in private enterprises, but it has been the desire of 
the Department to keep the men at least five years in the soil survey, 
after which it is believed they will have had as much experience 
aS they can get from such service, and they should then be prepared 
to bike up special lines of investigation, or be ready to enter into 
positions of responsibility in educational institutions wdiere soil 
investigations are being built up.. 

Although a total of $61,565.16 was spent by the Department for the 
soil-survey work and $1,748.35 by State organizations cooperating, 
and 63 areas were; surveyed and mapped, with an average of 369 square 
miles each, we were unable to I’each more than half of the areas in 
which surveys have been I’equested, and rye have on file requests for 
nearly t'wo years’ work with the number of partievS available wfith our 
present appropriations.. 
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FUBLIGATION OF THE REPORT ON FIELD OPEEATIONS. ■ 

111 my last report I called attention' to the urgent need— if the full 
benefit of the soil-survey work is to be secured— of a change in the 
manner of publishing and distributing the reports on the soil surveys- 
As the law now stands, in the joint resolution approved Ifebnuiry 23, 
1901, the manuscript of these reports has to be. submitted to the Pulilie 
Printer all at one time, and the reports , must be issued as o,iie volume, 
with the maps in an accompanjdng portfolio. The Senate and House 
of Representatives together have 9,000 copies, and the Department has 
8,000 copies for distribution. This gives each Representative about 
16 and each Senator about 32 Gopies — about enough for the public 
libraries and institutions in their respective States. In addition, the 
Department has usually ordered from 500 to 1,000 reprints of the 
report on each separate area, and has distributed these as far as they 
would go in the districts to ivhich the work pertains. Besides being 
entirely inadequate to fill Congressional needs, this manner of publica- 
tion has the disadvantage of not enabling the Department to meet the 
local demands. 

One of the chief values of this work lies in the suggestions it affords 
to tlie owners of land in the area in directing their attention to new 
crops and to better methods of agriculture. The bound copies that 
go to libraries, public institutions, 'and prominent citizens are very 
good as works of reference; but for the utmost good to come of the 
soil survey, copies of the separate reports and soil maps should be 
placed in the hands of a considerable number of people within the area 
surveyed, and our experience in the past has shown that there are 
from 500 to several thousand requests of this, kind that the Department 
has not been able to meet. I would therefore recommend to Congress 
that, in addition to the bound volumes already authorized, there be 
printed in the form of advance sheets,, as soon as the manuscript, 
maps, and illustrations can- be prepared, a s,eparate report on eac.h 'area, 
surveyed as completed, of which 500 cop.ies shall be for the use of each 
Senator from the State, 2,000 copies for the use of the Representative 
for the Congressional district in which the survey lies, and 1,000 copies 
for the use of the Department of Agriculture. The reports could 
in this way be sent out from six to twelve months earlier than is now 
possible, and could be distributed while the matter is still fresh in the 
minds of the people who have watched the progress of the field work 
It' would' also be ,■ practicable in this.w^ayto supply the local demand, 
a, thing' quite ■impo'ssible 'unde,r the-present plan. ^ 

' alkali .reclamation. '' 

During the past year the Bureau . of Soils» has been engaged in 
maidng alkali reclamation demonstrations in several parts of the arid 
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West. One such experiment is located near Salt Lake City, Utah, 
where there is an area of about 120 square miles ('75,000 acres) of land 
unproductive because of excess of alkali. A tract of 10 acres, typical of 
this waste land, was secured in the summer of 1902 for the purpose of 
experiment, and the work of reclamation, which is being done in 
cooperation with the Utah experiment station and the owner of the 
land, has progressed rapidly and satisfactorihn 

At the time of beginning the work oti this tract it contained a' little 
more than 21 per cent of salt, or a total of 6,650 tons of salt in the 
soil to a depth of 1 feet. At the present time there has been removed 
from this tract, by the simple method of iinderdrainage and Hooding, 
two-thirds of this quantit}". 

The following table gives the quantity of water added to the lO-acre 
tract and the amount of salt added in the irrigation watei*. The period 
covered extends from September 1, 1902, to September 1, 1903. 

Total (pamiity of tvaier used in flooding and amount ofsedt added from this source in the 

erperhnent at Salt Lake^ 


Bate. 


September 

October 

November 

Beeeniber 

1903. 

Janeary 

February 

March ' , 

April ..... 

May 

Do 

June. 

Do 

July 

Do... 

Atif ust- 

' Total 


Water i 
added. | 

Source of 
water. 

Salt 

added. 

Ciihicfeet. ; 

1 

Pounds. 

284,400 1 

Canal ! 

24, CCO 

940, 0!X) I 

do ! 

83, 900 

171,300 1 

Rain ; 


106,500 ’ 

<'Io ; 


291,800 i 

Rain 


136, 400 ’ 

; do ^ 

! 

132, 000 

L....do 

i ' . 

112,000 

; do 

I 

576, 900 


i 79, 000 

700, soil 

! Canal , 

|| 70, 700 

106, OCO , 

i 

Eain. 

076, 500 

Canal 

1 169,190 

36,. 5SS 

Rain 

1,691,360 

j Canal....... 

j 

2, 122, 157' 

.....do...... 

212,000 

8,Sa5,4Il, 


1 638,790 
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The following table shows the drainage from the tract from Sep- 
tember 1, 1902, to September 1, 1903, and the qiiantit}' of salt removed 
in the drainage water. during that-pariod: 


Totfd qnardity of miter carried off through the drains and the quantltij of salt removed in 
this iLwj in the experiment at Salt Lake, 


Date. 

, i 

Drainage. | 

Salt 

removed. 

1902. 

Cuhicfcct. 1 

, PoitniU, 


158,700 

\ 152, 200 



265,000 1 

195, 100 


251,000 

!153, 800 


139, 700 

187, 600 

1903. 



257,300 

391,200 

Fclyruar'r - 

174,400 

214. 800 

March - ■ 

428,000 

1 

o 


26. 1)00 

26,500 

Mav 

521, 500 

567, 100 

June 

274,500 

345,200 

Julv - 

4S0, 490 

556, 459 

Au‘ifiist . 

814, 890 

1,221,742 

Total 

3, 792, 380 

, 4,802,601 




From the foregoing tables it will be vseen that there has been added 
to the Swan tract 8,305,411 cubic feet of water, equivalent to 57 inches 
in depth over the entire tracts and of this quantity 3, 792,380 cubic feet, 
or 45 per cent, was recovered in the drainage. This drainage Avater, 
eqaivalent to 26.2 inches in depth over the entire tract, carried 2,401 
tons of salt. Should we consider the seepage water which has drained 
into the subsoil and not out through the drainage tile, it is likely that 
at least 4,000 tons of salt have been eliminated from the land. 

Seventy -five per cent of the area of the tract at Salt Lake contained 
less than 0.40 per cent of alkali in the first foot of >soil as against 21 
per cent one year ago, and the entire area, it is believed, will be sufii- 
ciently sweetened by the end of the present season to permit the grow- 
ing of a shallow-rooted crop. It will be seen from this that the 
ultimate complete reclamation of the land seems assured, and the 
Departnient believes that the object lesson thus afforded the farmers of 
this and other arid regions will stimulate them to take up the work of 
reclaiming these waste but fertile lands. 

The value of the alkali lands' at - Salt Lake City is only ?S an acre, 
while lands not affected by alkali bring from $100 to $350 an acre. 
The cost of installiBg the drainage system was about $16 an acre, so 
that even with the additional cost of the irrigation water the mai'gin 
of profit in the reclamation of these lands is wide enough to interest 
capital. 

Besides the work at Salt Lake City, a tract of 20 acres near Fresno, 
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Cal.-- “Where lands have depreciated not less than Sl^OOO^OOO in value in 
the last few years on account of the rise of alkali — was taken under 
lease for reclamation. This land was at one time sold for §350 an 
acre, but had become badly alkaline, and was abandoned and of merely 
nominal value at the time of undertaking its reclamation. The work 
at Fresno has been quite as successful as at Salt Lake Cityy and at the 
end of four and a half months the greater part of the 30 acres veas in 
condition to permit the planting of alfalfa, wdiich crop will be seeded 
as soon as the proper season arrives. 

The cost of installing the drains at Fresno was $15 an acre, but at 
Yakima, Wash., where a third cxperirnent is under way, the cost was 
$31 an acre, a ditference due mainlj^ to the higher price for drain tile. 
The system at Yakima has also been successful^ installed, and land, 
worthless for agricultural purposes at the inception of the experiment, 
will, it is believed, be in as productive a condition at the end of two 
yaavs as contigiioiis lands now valued at $150 an acre. 

It is the purpose of the Department to establish six of these demon” 
stration experimeiits in parts of the West where there has been great 
loss from the rise of alkali. The need for such object lessons has been 
forcibly impressed upon the Department the apath}" of the com- 
munities where the alkali evil exists and increases. The people seem, 
to stand in awe of alkali and to doubt that the}" can cope with it, not- 
^vithstanding the insistent teachings of experts to the contrary. This 
is not' the case in Eg^'pt, wdiere vast areas of land more salty tliaii any 
but the very worst soils in the Colorado Desert have been reclaimed 
],)y practically the same methods as those recommended by the Depart- 
ment and now successfully in use in these experiments. And these 
demonstrations have 1)een undertaken in the belief that when the peo- 
ple see that the rise of alkali can he prevented, or that where alkali 
has aeciimiilated it can be economicall}" removed, they wull take the 
matter into their own hands and either privately or cooperatively 
set about tl;ie sjvstematic protection and reclamation of these very 
valuable western lands. 

TOBACCO INVESTIGATIONS. 

Some supervisory work was done in Connecticut during the past 
fiscal year, liut the large purpose of the Department, which was to 
show the Connecticut tobacco growers that a wrapper leaf of superior 
quality could be produced on a specific soil type' established in the soil 
survey of the Connecticut Y^alley, has been successfully brought to a 
close. It remains now for the growers to put the shade-grown Sumatra 
industry on, a' substantial basis, toward which condition great progress, 
lias already been made. 

The investigation of the fermentation of Ohio tobacco has also been 
continued, and the interest in bulk fermentation, which is far better 

'■ „a a1903— 5 
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tliaii tile case niethod up to this time iiirg-oly employed hy tiie packers, 
is gaiiiiog ground. 

The ciuaiitit}' of tobacco handled according to tiic method presci'ilied 
!.>y the' Bureau of Soils has increased froin 055p2i,10 pounds of the 101)1 
crop to ipdOdjSOl) pounds of the crop of 19(.)2. This tobac(‘o is Ziiiiraer 
Spanish and Little Dutch, varieties used in the iriaruifacture of cigars, 
and the substitution of the bulk method of fermentation for the pres- 
ent practice of case fernientation will not only jirevent great loss from 
rot and iinperfeet curing, but will also i*esuit in a genei^al improve- 
iiieiit in the several grades of this tobacco, and thus greatly increase 
the proiits of the grower and packer. 

By far the most important work of the Bureau of Soils during the 
past year, under the authorization for tobacco inves’tigations, lias been 
the experiinental gixiwing of Cuban cigar-leaf tobacco on certain soils 
i'll South Carolina, Alabama, and Texas. ' These soils, the Oru'iigeburg 
sandy loam and the Orangelwirg loam, are apparently very similar to 
the tobacco soils of Cuba, and the aroma of the leaf grown on. one of 
these soils in Texas has been pronounced by the trade to be vqtj line. 
Tlie crops grown on the ex|)erinicntal plots arc now in course of 
fermentation, and it is too early to state definitely wdiat the outcome 
w’^ill be, but so far as is now known the quality o,f the leaf will be 
excellent. 

As these experiments in the South look toivard the establishment of 
a new tobacco industry in that part of the country and to the produc- 
tion of a leaf to compete with the Cuban grown tobacco, a compara- 
tive statement of' the production and value of the domestic leaf and 
the imports and value of the Cuban tobacco is appended. 

Froduvthn and valn.e JUIy tiihn 


Typt3. 

Prodvic- 

tioiK 

Vahie. 

O'bio ' 

PonwU. 

stL', 8: 59 

PeniisvlvaMia . . 

17, dll, :>so 

2,118,725 

Other do'mestle filler ■ * 

17, "jfl 

1,971,581 



Total domestic niler 

70, Dfc, 

7,918,118 

Imported Ciibari, IWl 

IS, 571, 775 ■ 

Id, 212, 778 


In the above talile the production of the domestic tobace<') is on tlie 
bas,is of the fermented leaf, 20 per ce'nt Iiaving been deducted from the 
total production' for shrinkag’e in 'fermentation and loss in handling* 
In the case' of Ohio the necessary allowance for other , types than the 
filler types grown indhe' State has been- made. Two 'cents per pound 
.has been added to the value of the domestic tobacco to 'provide' for the 
expense of fermentation, etc., thus putting the 'Cuban ' imports a,nd 
domestic filler on the same bas'is. It will be seen "from iigures 
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that the Cuban imports, while only one-fourth as great' in qiiiiiitity, 
represent two and one-third times the yaliie of the doiiiestie product. 

It is the purpose of the Department, if the results of this 'year’s work 
wairraiit, to cany on the filler experiments in the South on broader 
lines, similar to those of the Sumatra experiments in Connecticut, and 
then to extend itS' operations into other States where the results of 
the soil suryey^ show that tobacco can be raised or 'where improyements 
can be made. 

WORK OF THE BOIL LABORATOEIES. 

Besides routine work the laboratories of the Bureau of Soils have 
been cleyeloping several special inyestigations in the physics and 
chemistry of soils. ' Much of their w^'ork is of a piirel}" technical char- 
acter, necessary to a proper understanding and handling of the large 
soil problems, which the Bureau is investigating, but not in itself of 
immediate interest or vaiue to the practical agriculturist. Some of 
the work, hovrever, has an immediate interest and is of a far-reaching 
and fundamental character. 

The subject of most practical importance to the farmers of the 
country is the yield of crops, wbich has been popularly believed to be 
more or less directly influenced and controlled by the chemical char- 
acteristics of the soil. The Bureau has therefore made an exhaustive 
research, the results of which modify very oiaterially the current con- 
ceptions of this matter. In considering the question the aim -was to 
determine what amount and proportion of the several mineral plant 
foods were actiiallj^ in solution in the soil at any one time, or from 
time to time; since it has been admitted by practically all authorities 
that it is the solution natiirall}^ existing in soils which is the imme- 
diate source of the mineral foods obtained by the crops growing upon 
them. Binier and Lucaims, as long ago as 1866, pointed out that 
plants can be grown to perfection in well water if suitable physical 
conditions are preserved, and, as a matter of fact, they grew oat plants 
in such water, renewed weekly, the yield of grain being double that 
from a iich garden soil. 

Until the wmi'k was undertaken in this Depaif ment it had never been 
possible to make a satisfactory study of this subject, owing to the 
difficulties encountered in isolating the 'natural nutrient solution from 
the solid soil ' and in analj'zing this solution for the extremel}^ .small 
amounts of dissolved material maintained in it. 

'B3r careful, wmidc and unusual .ingenuit}' these analytical difficulties 
have been surmounted by the Bureau' and methods devised that enable 
uS'to obtain'' the soil solution- and to estimate, with a degree of .accuracy' 
little short .of marvelous, the amounts' of thC' coii'stitiients' contained 
■which 'are of significance' for plant' growth. Moreover, by 'means ''of 
'.portable outfits it, has been possible to make these determinatiO'iis.'in,, 
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the liekl, where local eo^ditioll^^ can be studied in eonjiioctioR with the 
aiiahwis^oi fresh soil samples. 

The chief of the Boreaiu Professor Whitney, coneiiides, from the 
coiisideratioii of some hundreds of examinations with these iiesv and 
exceedingly delicate methods, that tliere is no ^ apparent relation 
bet'ween the dissolved salts of the soils, as determined by the iiiethods, 
and the yield of crops, and that there are no constant differences 
betwn^eii the different types of soil, although these types differ widelj?^ 
in their iioTiciiltural values. Y6ith such small differences as were 
actually found, quite as often' the larger amount of plant food Tvas 
found associated with a poorer crop, .and vice versa; and, furthermore, 
the clieiiiical differences between soils of various types wdth koowm wide 
variations in agTiciiltural value, or between soils of the same type sup- 
porting on the one hand good, on the other poor crops, were no larger 
than those found 'between soils yielding approximately equal crops. 

He argues, therefore, that nearly all soils are amply supplied with 
the necessary mineral plant food, and that these plant foods arc not in 
themselves a matter of paramount importance to the agTieiiltiirist, for 
their supply as regards the plant is determined by the siippl^y of soil 
moisture' which the crop can obtain from the soil; that the chemical 
analysis of a soil can not in itself, tlierefo re, throw much light upon 
the problem of fertiiitju but when the farmer attempts to control the 
factors governing crop yield his attention must be directed to the 
mechanical conditio'n of the soil as affecting the supply of soil moisture 
with -its dissolved mineral nutrient, to the eifects of climate,, to 
rotation, and to general soil management. These matters have all 
been treated in a recent publication .(Bulletin No. 22) of the 

Bureau of Soils. 

BUREAU OF STATI.STICS. 

IfVORK OF THE YEAR. 

The work of the Bureau of Statistics has been eontiniied on the 
usual lines. In addition to the regular work in estimating crop coif 
ditioos, etc., statistical matter relating to the principal crops and farm 
aiiimals, freight rates, exports, etc., in the United States and foreign 
countries has been prepared for publication, and numerous inquiries^ 
from various interested parties as well as Bureaus and Divisions.' of 
this Department have been answered, all of wkich has necessitated a 
vast aiBomit, of research and compilation. 

Several special reports, have been published during the year. .These 
reports include a statistical description of the '‘‘ Wheat Dorts of the 
Pacific Coast,” Practices iir'Crop Rotation,” “'Flaxseed, Production,” 
“Commerce and Manufacture in the United States,”' ‘.‘'Milk' 'Transpor- 
tation: Freight .Rates to the . Largest Fifteen Cities in the United 
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States,” and “Eelations of Population and Food Products in the 
United States.” 

FOREIGN AGRICULTURAL STATISTICS. 

The statistical expert who has for some ^^ears had charge of the crop 
statistics of foreign countries competing with the United States lias 
been stationed during the year in London, England, where he has been 
ill closer touch with the statistical offices of the different European 
governments, whose reports, along with the most authoritative com- 
mercial intelligence of interest to American agriculturists, he trans- 
mits to Washington by mail or cable from time to time. Negotiations 
with the governments of various important grain-producing eoiiii- 
tries of Europe, and also with that of the Dominion of Canada, look- 
ing to a telegraphic interchange of crop reports similar to that alread}^ 
in operation between the United States and Hungary have been con- 
tinued, and it is not improper to state that these negotiations have now 
reached such a stage that there are good grounds for believing that 
the growing season of another year will see the American farmer 
placed in as prompt possession of trustvcoi-thy statistics concerning 
the principal grain crops of foreign countries as he is of those of the 
United States. 

COOPERATION WITH OTHER BUREAUS AND DIVISIONS. 

During the year tliere has been cordial cooperation between the 
Bureau of Statistics and the Bureau of Plant Industry, the Bureau of 
Animal Industry, the Bureau of Forestry, and the Bureau of Soils, 
with such satisfactoiy results as to assure even greater cooperation 
and mutual dependence in the future than in the past. Throughout 
the whole of the research w-ork of the Department the best results 
have been obtained by the cooperation of one set of specialists with 
another. The statistical work contained in the various publications of 
the different liranches of the Department of 'Agriciiltiire is largely 
clone by employees of the Bureau of Statistics, and such statistical 
work as is not done in that Bureau is carefully revised by the Statis- 
tician and receives his approval before being published as the work 
of any other Division or Bureau of the Department. 

COST OP CROP PRODUCTION. ' 

III cooperation wdth the State Agricultural College of Minnesota, 
an investigation is, being conducted by the Division of Statistics do 
determine the cost of production per acre of the principal crops. 
Although this work is not sufficient^ complete to permit of publica- 
tion of results at the'present time, these data, when 'properl}Aabiilated 
and analyi?ed,' will undoubtedly bemf great value in solving" questions 
of farm inanagement, and various other problems that confront the 
modern farmer. ' 
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THE STATISTICAL LIBEAinT 

While there is no brancli of statistics having a close relation to the 
agricultural industry that is not more or less adequately represented 
ill tlie- Department's statistical library, as regards the literature of 
prices, it 'is believed to be the best equipped library in the coiiiitryn 
and no reasonable expenditure that may be necessary to maintain its 
present high standing should be vcithlield. Its card index to agricob 
tiiral statistics is exceptionally complete and well arranged and ha« 
.proved of great value to visitors who have had occasion to consult it. 

BUREAU OEGANIZATIOX. 

On July 1, 1903, the Division of Statistics became a bureau, and 
the Division of Foreign Markets was placed under the direction of the 
Statistician, Botli the clerical and Held forces vvill now be mate- 
rially strengthened, and, Vvdiile the work must necessarily be con- 
tinued nioiig practically the same lines as lieretofore, no effort will be 
spared to strengthen and improve the reports on the staple crops and 
g*ive more detailed information with regard to fruits and various 
minor crops. Until the present year it was found impossible toTiiafce 
quantitative estimates of any but the principal crops, but flax was 
added during the year, and the necessity, for extending this work to 
embrace other products — such as rice, sugar, fruits, etc. —is every day 
being more forcibly brought to the attention of the Department. 
With a moderate addition to the field force the organization for col- 
lecting data will be sufficiently well organized to enable the tStatisti- 
cian to include details of all minor crops and of fruits in his monthly 
reports. But to successful^ extend the work to embrace these ci’ops 
it will be. necessary to strengthen the office force by the appointment 
■of a sufficient number of computers to collate and analyze the reports 
sent in by eoiTespondents and field agents. 

' The organization of the field force has.alread}^ been carnded to a very 
high state of efficienc}^, and it is proposed 'materially to increase this 
efficiency by the appointment of additional field agents so soon as the 
bureau organization becomes effective. 

It is my desire to so strengthen this Bureau as to enable it to become, 
.as I conceive it should be, .the' principal source of reliable informa- 
tion on the agricultural resources of the country. 

FOREIGN ^lARKETS. 

COMPREHENSIVE IJrVEgn'IGATIONS. 

Special comprehensive investigations involving much labor . in 'the 
collection of statistic.s and in table.biiilding,, have .on gaged. The efforts' 
of the Division of Foreign Markets during the fiscaTyear. : These 
investigations bring together vast amounts of infomatioii concerning 
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tiie trade of this and other eountries in exporting' and importing farm 
and forest products whieli h.as not hitherto been in form readily avail- 
able to the general public. 

TARIFFS OF FOKEIGK COUXTBIFS, 

Oil account of the numerous changes in the tariff, laws of iiiaiiy 
iiiiportaiit countries, frecjuent inquiries are referred to this Division 
.for iiifoiTimtion regarding tariff' rates and custoins regulations of cer- 
tain agricultural products in foreign countries. 

In order to siippl}" this information in condensed forin, the Bureau 
has been charged with the publication of a series of bulletins giving, in 
English, the import duties on certain important groups of agricultural 
products that are levied in foreign countries. 

The greatest care has been exercised to make this information accu- 
rate, and no efforts haye been spared to gel the most recent informa- 
tion from each couiitiy. 

The countries, including their colonies and dependencies, for which 
these tariff scliedules have been compiled, number 162, whieli includes, 
for the sake of completeness, the tariff’ of the United States and that 
of the Philippine Islands. 

FIFTY YEAllS OF EXPORTS. ® 

The numerous demands for information as to export statistics of 
farm products from the United States, covering a period of 3’ears 
ioiiger tliuii the ten-\X'ar statements customarily made bi’ tliis Division, 
have suggested the compilation of tables showing these exports for a 
long period of years, beginning with 1851. From these tallies are 
'derived the figures on our exports of farm products given in the 
earlier portion of the present report. 

These figures e,xhibit a steady and regular increase in the volume of 
our agricultural export trade, in which cotton, grain and grain products, 
"'and meat and' meat prodiictsivere the principal factors. Other impor- 
tant items were live animals and tobacco. The live items mentioned 
■have formed the bulk of our agricultural export shipments throughout 
the period 1S5'1~1902, with the exception of the years 180'i--1865 when, . 
on account of the civil war, our exports of cotton were almost entirely 
suspended. , 

GEHMA^mMl’OllTS OP FARM l^ROnrCTS. 

Tlie, imports O'f farm products into the German Einpire were made a 
special subject of, inquiry b}" the Division of Foreign' Markets, and 
resulted in a fell analysis of 'products' by kind and by country of 
origin. ' 

' Farm, products constitute a much, larger perce'Utage of' 'the .im'iiorts"' 
'■""of the Ge,rmaii Empi,re' th'au 'they'da in this' country , the 'pe'reen,tage 
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for (frerniaiiy feeing 59.2 for the five years 1S97-1901. Tlie average 
annual value of the farm products imported from 1S97 to 1901 was 
§^T45J9S,4S0; the aiiioimt for 1901 was ®790,501 a 00. of which amount 
the United States supplied 21,9 per cent. Of the imports of agri- 
cultural raw materials, the 'United States supplied 20.5 per cent; food 
products, 21.7 per cent; feed stuffs. 37.3 per cent; miscellaneous farm 
products. 3 per cent. 

As contributors to the imports of farm products into Gerimiuj the 
various countries rank in order as follows, with the percentage of’ 
imports derived from each: United States, 21.9 per cent; Eiissia, 
excluding Finland, 10.3 per cent; Austria-Hungary, 10.6 per cent; 
British East Indies, 5.6 per cent; Argentina, 5.4 per cent; Italy, 4.4 
percent; France, 4.4 percent; the Netherlands, 4 per cent; Brazil, 3.2 
per cent; Belgiiiiii, 2.S per cent; United Kingdom, 2.7 per cent; Dutch 
East Indies, 2.4 per cent; British Australasia, 2.4 per cent; Denmark, 
1.6 per cent; Switzerland, 1.6 per cent; Roiimania, 1.3 per cent. No 
other foreign country has a percentage as high as 1. 

TRADE IN FOREST PRODUCTS. 

This subject, vdiich had hitherto received scant attention, has been 
made a proniiiierit subject of investigation during the j^ear just closed, 
and will hereafter receive the attention of this Division in eoirj unction 
with the subject of trade in farm products. 

While it is true that in the immense aggregate of our foreign trade 
forest products oceiip 3 " a small place relative!}^, jmt, expressed in 
value, this trade has grown to largo proportions, the growdli being 
more especiall}^ manifest in exports than in imports. The domestic 
exports of forest products in 1893 amounted to $28,127,281, and dur- 
ing the five years 1893-1897 the annual average wars $31,782,928. 
During the following live j^ears, 1898-1902, the annual average grew 
to $47,648,530, the highest amount 'for one 3 mar being $55,369,161 for 
1901. This average was considerabl 3 " exceeded in 1903, when tliC" 
araouiit wuis $58,281,124, During the eleven jeiirs the value of the 
domestic exports of forest products was about 3 to 4 per cent of tlie 
total domestic exports. 

During the five years 1893-1897 tlie annual average value of the 
imports of forest products wms §44,638,705, an ainoimt from whidi the 
imports for each 3 mar did not vary much. In the following five years 
the annual average 'increased about $10,000,000, making the average 
for 1898-1902 /$55, 205, 996; the highest amount for one year .was 
§60,633,0'78, in 1900. In' 1903 the value of the imports of forest: 
products rose to, the highest figure yet attained,' $71,478,022. The 
relation between the value of the impo.rts of forest products ' and the 
total imports is expressed hj 5.9 per cent .for the five years'1'893-97, 
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being* 7,1 per cent for the live years 1S9S-1902 and 7 per cent for 
the year 1903. 

The imports of forest products are constituted chiefly of various 
glims, india rubber, coi*k, dyevmods and their extracts, and eal.iiiiet 
woods; also timber, lumber, and wood pulp, principally from Canada. 
It appears, then, that the principal portion of these imx)orts is of 
materials that do not grow” in. this country or, if growing here, are not 
produced in sufficient quantities for the demands of consumption, us in 
the case of timber, lumber, and veood pulp.. 

The imports of agricultural products for 1903 amounted to |45G,199,- 
325, a higher amount than for an}” preceding year and 136,060,037 
greater than for 1900. Of the total imports, 44:. 5 per cent are classitled 
as belonging to farm products. This percentage shows a decline; for 
the live years 1893-1897 it wuis 51.5 per cent and for the live years 
1898-1902 it was 48.7 per cent. 

Farm products have declined as an element of domestic exports also 
during the last eleven years, although no decline is perceptible during 
the last five years. In 1903, 63.1 per cent of the total domestic 
exports v”as composed of farm products. 

Upon combining the domestic exports of forest ]n*oducts with those 
of farm products, the total constitutes (>7.3 per cent of all domestic 
exports for 1903. The percentage for tlic preceding five years was 
08.8. The value of the farm and forest products exported for 1903 
W'US 1936,760,575, compared with which is the annual average of the 
preceding fn'e 3 ”Gars, §908,686,344, and the average of the five years 
189S-18tU, 1647,857,875. ' , V 

These two classe.s of products constituted 51.4 per cent of the 
imports of 1903, the percentage for the preceding live 3w^ars l>eing 
55.8 and for the live 3 ”ears 1893-1897, 57.1. In value tlie imports of 
these two clasKses of products iri 1903 amounted to. $527, 677, 347, in 
comparison with which are the annual average of the five preceding 
years, 1434,331,088 and the annual average of the fi.iu'? years 1893- 
1897/133,805,721. ' ' ■ ^ 

BIVISIOH OF EHTOMOLOGY. 

WORK. ON 'INSECTS .FKOM' ABHOAD. ,, 

THE AWIATKJ LADYBIRD ENEMY OF THE SAN JOSE SCALE. 

■ In the report of 'last year ^ a rather full statement was made con- 
cerning the, importation of a ladybird enemy'of the' Sail ' Jose 'scale, 
.found in ■ China and Japan hj the, first assista.iit ' entomologist. 
During the late summer of 1902 eight colonies of this beetle ivere 
'. distributed in six States. In the experimental orchard of ■ the' Divi- 
' sion of ' Entomology the insect wintered well" „ out ' of doo'rs,, a'ncl 
started breeding 'early the present season. The. colonies distributed'^ 
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during* that siiinmer vcere niaiuly put in charge of entomologists 
of State experiiiieiit stations. During the early sumiiier of 19()'3 
sO'iiie 26 colonies were distributed in Maryland^ North Caroliiii-g 
Georgia j illabama, Delaware, New ^Jersey, New lork, Ohio, Ore- 
g’oii, Tennessee, Virginia, and Virginia. 

Of last year's distributions, those sent to Georgia have given tlie 
best promise. One of these established in a large orchard of 17di00 
peach trees, wdtli a coiitiguous orchard containing 250,000 trees, 
both orchards infested with scale, shows the most satisfactory 
results. By the 1st of July, 1903, the ladybird had spread through 
the original orchard of 17,000 trees and then occurred to the iiiiixi- 
ber of tliirt}’' or forty thousand. ■ Three additional broods are 
expected during the season, and these numbers should be vastly 
augmented. ' Colonies have been distributed from this orchard to 
various parts of Georgia. 

The experiences of the year have, therefore, been very encouraging. 
Every effort will be made to distribute this beetle throughout the 
regions where the San Jose scale occurs. The work, how^ever, is still 
in the experimental stage, and too great hopes should not be aroused. 
Eeconimendatioiis for the prompt application of sprays and other 
remedial treatment should not be neglected. 

OTIUni BENEFICIAL INSECTS, 

■ The tig fertiliziBg insect continues to- be a great success in California. 
Large crops of figs were raised at Fresno, and the quality seems to 
have been even better than during the previous year. A number of 
new orchards of Smyrna iigs and caprifigs have been started, and there 
is no doubt that the insect has been thoroughly acclimatized at Fresno 
and at Niles. 

One of the most striking of the recent beneficial results, of tiiese 
iatrocliictions has been the good work done by the parasitic enemy of 
tlie black scale {ScutelUsta cu/mieci} which wuis originally imported by 
the Division of Entomology from Italy and later from South Africa, 
and established in the orange and olive groves of California. Tlie l:)Gst 
work has been done in the southern part of the State, where the insect 
ha.s been established in every county south of Point Conception. ,It 
is very plentiful in Los Angeles, Orange, and San Diego counties, a.iid 
is still being sent out from the office of the First Deputy Commissioner 
of 'Horticulture at San Francisco. The Los Angeles commissioners 
distributed over 400 ' strong colonies at Escondido. At Pasadena the 
ii;:ise.cts have spimd.. naturally, and in the colonization districts over ,90 
percent of the black scale has been destroyed by .the parasite, which 
is still breeding* 
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WORK OH THE COTTON BOLE-WEEVIL. 

The continued spread of the cotton boll-weeid,l, and the danger 
threatening the most important indiistiw of the Soiitli the direct 
prospect that it will soon reach all portions of the cotton beit, resulted 
ill the appropriation hj Congress of for a coiitiiiuation and 

enlargement of the work of the Division with that pest. This ivork 
was under the direct charge in Texas of Mr. W. D. Hunter, who was 
aided bj a nmiiber of assistants. 

The funds at the disposal of the Division enabled it for the first time 
to conduct experimeots with the cultural methods of controlling the 
pest on a large scale. This ivas accomplished by entering into con- 
tract with two representative large planters in typical situations in 
Texas. B3" the terms of these contracts the planters agreed to plant, 
cultivate, care for, and in eveiw ivai' manage the crop exactl,v in 
accordance with the directions of the agent in charge. In this maiiner 
the Division was given practicalh" complete charge of 325 acres, but 
without the trouble and expense of renting the land and working the 
crop. These exp)eriments were located at Calvert, in the Brazos 
Valley, the most serioiisH infested portion of the territory at present, 
and at Victoria, in the extreme southern portion of the State, where 
the existence of volunteer cotton furnishes the iveevils vdth food veiy 
earh" in the season, thus adding an important feature to the problem 
that does not occur elsewhere. 

At Victoria a field lahoratoi\y ivas fitted u]), vfhere a thorough. stiuH 
W'as made of every feature of the life history of the weevil. The mat- 
ter of parasites and the possibiliCv of controlling' the pest lyv tlieir 
artificial propagation, w^hich has alwa^ys appealed stroiigl}" to many 
planters, received especial attention. In pursuance of this feature of 
the investigation the agent in charge made a trip to, Mexico, where' the 
go^'ermnental commission that had been created for the study of the 
weevil problem has especially concerned itself with the propagation of 
a mite (Pedieuloides ventrtcosus)^ which, at least under certain con- 
ditions, has been found to destroj" the larvae of tlie pest. The jigeiit 
made a study of the methods pursued in the laboratory of the commis- 
sion' at. Cuernavaca,. and through- the courtesy of' Prof. A. L. Herrera, 
the head of the commission,, he was enabled to bring baek to Texas a 
large number of cultures. These parasites were distributed from .the 
lal'ioratory at Victoria. The work is being continued, tliis season, but 
.'the indications are that climatic conditions will always render unob- 
tainable in, .Texas ,wbatever use,ful results 'inaj^ liave..beeii obtained in 
, Mexico. ' ' 

WORK ' ox INSECTS DAMAGING FO'RESTS. ■■ 

. With, the beginning of the fiscal year a section of the Diviskmof 
Entomology was ■ organized for the .investigation of 'inseerts injurio.us 
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to forests. T)r. A. I). Hopkins Vvas put in charge of this work, and 
during the 3 a)ar three assistants were assigned to him. The -work was 
carried on in cooperation with the Bureau of Forestry, and investiga- 
tions have been made in iiearh" all of the States and Ter!“itories« 
Depredations hj a hark beetle on the Silver Pine, Red Fir, and Ijod.go 
pole Fine in the Priest River Forest Reserve in Idaho, and iin 
important wax)d-boring‘ enemy* of the Red Fir near the Ol3m:ij)ic 
Forest Reserve in Wavshington, wexp investigated. 

An important result of the woi’k of the 3 mar was the determination 
that the destruction of man}^ large areas of timber, which was supposed 
to lie the result of forest hres, was primarily the work of insects, the 
•insects having killed the timber, which then offered favorable conditions 
for the starting of extensive fires. A serious trouble affecting the 
pines ill the Rocky Mountain region from Arizona to Idaho, caused 
l)y bark beetles and Vvdxich resulted in the death of a vast amount of 
timJier in the National reserves and on public and private lands, was 
also investigated. 

Man}' other similar investigations were carried on, and the most 
encouraging progress was made in the attainment of the principal 
ol)ject of the work, namehv, the disco \wny and practical application of 
xiietliods of .preventing losses from the ravages of forest insects. 
Tlie recommendations for checking the rapid spread of pine-destroying 
beetles in the Black Hills were adopted by the General Land Olliee of 
the Department of the Interior with good results, as were also recom- 
mendations for the control of the serious insect trouble affecting the 
pine timber on some 200,000 acres of forest and ranch land in north- 
eastern New Mexico. 

Three field statioms w'ere established, one in the Black Hills, one at 
Tryon, N. C., and one at Hociuiam, Wash. 

WOBK, ON THE CODLING MOTH IN THE NORTHWEST. 

This wmrk, irvhicli has been referred to in previous reports, was com- 
pleted during the autumn of 1902. The special agent in charge during 
tlie following winter completed a full report on the investigation, wliich 
indiciites very satisfactoiy results. Demonstration on a large scale of 
the etSeacy of tlie measures adopted and recommended sliowed to the 
satisfaction of all concerned that the economical control of the codlincf 
moth in the Northwest is possible. It was conclusive^ sliown that in 
the infested regkms; of the far Northwest from 85 to 100, per cent of 
the fruit was injured, if no remedial measure was used, but tliat on 
inteiiigeiit application of the remedies advised by the Division of 
Entomology from 85 to 98 per cent of the fruit might be saved. ' 

OTHER INVESTIGATIONS. 

The work upon injurioiis scale insects has been carried on through 
the year. The methods of controlling the San Jose scale have become 
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more eifective^ and the advice issued the Division of Entomology 
is embodied in two recently 'iDublished and revised circulars giving the 
latest methods of coiitroL Much work wa.s done in the determmatioii 
of scale insects for experiment stations and individuals, incliiding 
the study of considerable material received from foreign sources, and 
especially from our new possessions, Porto Eieo and Hawaii. 

The investigations of insects injurious to truck crops hare been 
carried on, and a ripecial stud}- has been made of those forms which 
injure the sugar beet. 

Tlie work on insects injurious to stored products has also been 
measurably successful, and the remedies proposed lor this class of 
insects have been siiccessiully tried by many individuals. An especial 
study has been made of the injuries of the so-called powder-post 
beetles to the wood used in making agricultural tools and fiirniture. 

The insects affecting ornamental plants have also been studied to 
advantage. 

The investigations of insects in their direct relations to the health 
of man, which have been under way for two years past, have been 
continued. Careful studies have been made of the habits and geo- 
graphical distribution of the mosquitoes which convey malaria and 
those which conve}" yellow fever. An extensive iiu'cstigution of the 
insects attacking the stems of growing wheat, rye, barley, and oats, 
not, however, including the Hessian fly which was earlier dealt with, 
has been completed during the TUiar, and a fliial report prepared for 
publication. 

The insects which affect mushrooms, the gadflies or horseflies, the 
insects which affect the seed of the clover plant, and the insects which 
affect the cranberry have been studied during the yenv and are being 
written up. 

The work on insects afi'ecting shade trees, which has been carried 
on now for several years, has been continued, and the preparation of 
an extensive bulletin on this subject is under wapy. 

AVOKK IK SILK CULTURE. 

An appropriation of $10,000 to the Department of' ilg'ricultiire, for 
investigations in silk culture was made l)y Congress for the fiscal 3"ear 
T903. The conduct of 'this 'investigation was placed in the hands of 
the Entomologist. Previous work by the Department in' the years 
18S2 to 1891 had alreadj' demonstrated 'the possibility of raising excel- 
lent cocoons of the domestic silkworm in ail parts of the 'United States, 
in which the .White Miilbeny tree will grow. 'Therefore, in the 
investigations to be" undertaken at this 'time, the whole, attention of 
those, in charge is imturall}’' devoted to the ■ main pnacticM; aspects of' 
.establishing the industry. Undoubtedly' the' first steps are to create': 
a, general .interest in the subject,'. to insure the supply'' of leaves fo'r 
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food foT the worms,, and ky educate as many persons' as^ possib,le in the 
care of the worms, so that a crop G.f cocoonS' will be. assured to any 
individual or eomj')aiiy desiring'' to go ii:ito the reeli'ug* business. The 
Eiito,iBolog'Lst, during the summer of 190'2, vi'sitcd tiie silk-growi'iig 
regions of 'Europe and investigated the establishments for the selec- 
tion of pure eggs and also investigated the commiiniities in which silk 
culture has its strongest hold.. He also contracted for the purchase of 
two foiir-basiii reels. Considerable quantities of ..silkwomi eggS' of 
the best races were purchased, and mulberry seeds and cuttings of the 
best varieties were^ also contracted for. 

During the winter and early spring eggs were sentdn small quanti- 
ties to all applicants w^ho w^ere able to -assure the Department tliafc 
they had at hand a proper supply of food for the worms. To.' those 
wlio had no. food mulberry cuttings w^ere sent. A small cro|.) of 
cocoo'iis was raised at the Department, in. the. spring of' 19'03. Nearly 
all of the persons to w’hom eggs were sent reported that. t:,hey liad 
]:secii able' to. rear the worD.is and produce the cocoons without great 
dii'fieiilty,. an,.d lettm'S were sent, informing the raisers that t.heir 
cocoons 'would be purchased by the De.partm.e.nt at tlie current .Euro- 
pean market rates. One. of the reels imported from Europe was p'ut' 
in operation at the Department of Agriculture', in Washington. Two 
e,xpert reelers wwre secured from France, and at the. close of the fiscal 
year reeling Gperations were about to begin. The second of the four- 
basin- reels was loaned to^ The Seri-Culture anil Manufac'turi'iig 'CG.m‘- 
pany, at Tallulah Falls, Ga., where extensive planting of mtilberry 
trees has been carried out and; where experimental work is promised'. 

The establish'ment-. of the silk industry' in the United States' must be 
a matter of extreme,ly' slow accomplishment. ■ Small appropriations by 
the General Government will assist 'in the education of an increasing- 
class^ of s-ilk raisers. The lack of a market for cocoonS' is' tbc' great, 
difficulty at ' the present time. The limited market crea'ted by the 
Department out of tliis small appropriation is in reality m artifi'Cia-l 
one. 'It is necessary, however, to induce people to continue their 
interest in the subject and to educate a class of silk raisers, and 'for 
the presC'nt this method will be continued... 

AFICULTURAL INVESlTGATrONS. 

Tli'C corre'spo'iidenee in relation to apiciiltiiral matters In^'is been 
coB'-stantly increasing, a.nd has co-vered a- wider range, of subjects. 

In the .autumn', of 1902 a trip was made by the- apicultural Investi- 
gator tlirough: Nebraska and Co'lomdo fo'r the purpose of investi^gating 
certain conditions, espec'ially’in Colorado., ■ regarding natural and.arti- 
licial be-e pasturage: and tho ea-rly 'breeding u-p- of .colonies' of bees to- 
enable bc'e keepers to^ t'ske'-full advantage' of the first crop of alfalfa. 
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The recoiiimeiidatioiis made to cultivate early polleii-beariiig crops, 
SUCH as Eiissiaii liaiipr vetch, and to employ niore prolific, hardy, and 
StFoiig'-winged bees than TtaUans, such as the Caniiolan and Ch''priaii 
races and their crosses, have, wherever followed, resulted in a marked 
increase in the hone}" yield and in earliness and size of swarms. 

A number of queens of select breeding have been sent this year, as 
in the past, to expeidment stations engaged in apiarian investigations, 
and for testing in sections where it seemed advisable to try certain 
breeds or crosses. 

A race of bees little known in this countrv, the Caucasian, native to 
tlie southeastern provinces of Eussia, bordering* on the Black and 
Caspian seas, has been under observation. It promises to be a valu- 
able addition to the varieties already bred in this country. The 
workers are good honey gatherers and most remarkably gentle. The 
queens are quite prolific. The exact- status of tlie race as regards 
hardiness lias not jQt been determined, although in Colorado they have 
not seemed inferior in wintering qualities to the Italians already there. 

EXPERIMEXTAL WORK WITH IXSECTTCTDES. 


The value of the standard insecticides, both for biting and sucking 
insects, including food poisons and substances which kill by contact 
merely, has been established by man}- years of experiment, but 
nevertheless, by the practical work of the Division of Entomology, 
such standard insecticides recei'ce each year the indorsement of addi- 
tional satisfactory experience. This applies not only to the control of 
insect enemies of field and garden crops and fruits, but tilso to house 
pests, as illustrated liy Cidditional practical work done during the .year 
with the hydrocyanic acid gas treatment of houses described in the 
last annual report. The experimentation with petroleum oils, referred 
to in the former report, has been started during the present year in 
conjunction ivith the Bureaus of Plant Industry and Chemistry of this 
Department. This work, it will .be recalled, was undertaken in 
response to special requests from the Societj^ for the Promotion of Agri- 
.cultural Science and from the Association of Economic Entomologists, 

BIOLOGICAL STOVE Y. 

■The Biological Survey is engaged in three distinct lines of investi- 
gation, each of which is as important and independent as the iisiial. 
work assigned' to a division of the Department. These lines consist of 
(1) the mapping of, 'the boundaries of natural life and c,'ro'p zones of tiie 
country, fro,m which may be determined . the agricultural produets' 
suitable to the different climatic conditions' '"that prevail ■.in . 'differe.nt 
pails of the country, ' and,' ' so. likely 'to bo ' a '' commercial success,;, (S) 
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investigation of tbe economic rektions of birds to agriculture and hor- 
ticulture, ill order to determine' what birds are useful and what inju- 
rious to these interests and to what extent; and (3) the preseiTation 
and introduction of game, and also the supervision of the importation 
of foreign birds, to prevent the introduction of undesirable species, 
such as have caused iiiiieh damage in other countries or are likclj'^ to 
become pests in this eountiy. 

BETEEHIKATIOX OF LIFE AND CROP ZONES. 

Ill determining the feasibility of profitably raising a certain kind of 
crop for market the first question presenting itself is, Is, the climate 
suitable'? This question is largely determined by biological surveys 
or the iiivestigation of the geographic distribution of plant and animal 
life. Lines are rim through a State ivherever necessary, and the 
plant and animal life and effects of physiographic and climatic condi- 
tions are carefully noted. From these lines maps can be made, show- 
ing the location throughout the State of life zones — in other words, 
belts that are adapted climaticall}^ to certain crops. 

During the year the survey of Texas has advanced to such a point 
that a little additional work will permit the mapping of the life and 
crop zones and the publication of a full report of the biological char- 
acter of the State. This survey should obviate many expensive agri- 
eiiltiiral experiments. 

CMifornia presents peculiar difficulties to this wmi'k owing to the 
great diversity of climate found throughout the State, ranging from 
the Alpine summits of mountains, with their perpetual snow, to tor- 
rid deserts, hotter and drier than those of Africa, and including 
regions where frequent fogs and liea\w rains prevail. The enormous 
agrieiiltural interests of California, with its shipments of more than 
f60,000,000 w'orth of vegetable products annually, add materially to 
the value of the final result. As soon as available funds and the diffi-. 
■cult character of the country wall permit, a biological map of the State 
will be published, wdiich, it is believed, will be of inestimable service 
to agfieiiiturists and horticulturists of the State. 

It is very desirable to secure as much information as possil,)le con- 
cerning Alaska, in view of the tide of immigration setting in toward 
that Territory and its consequent development. Work was carried on 
at several points in the Territory, choice being made of 'such as would 
yield the broadest possible results with the liinited means available for 
the purpose. Tbe base of , the Alaska Peninsula, on both coasts, and 
several of the lakes and rivers of. the interior, notably Lakes Iliamna, 
Clark, and Becharof, and,. the Chulitna, .Niishagak, and Ugagiik rivers, 
were the field of exploration. This region is one of, unusual inipor- 
taiice for biological inves.tigations, as it' includes the northwcstern limit' 
of the Pacific coniferous forest and is the point of junction of several 
life areas. 
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. ECONOMIC RELATIONS OF BIRDS TO AGRICULTURE. 

The of the relations of birds to agricultural interests was con- 
tinued under the two lines that have heretofore occupied attention, 
namely, laboratory work and field . investigation. In the laboratory 
attention was mainly directed during the past 3mar to the stomachs of 
game birds, in preparation for issuing a report upon their food habits, 
in order to meet a constantly growing demand upon the subject. 

Field wmrk included a continuation . of investigations on a certain 
Mar3daiid farm, which formed the subject of one of the bulletins of 
the Division issued during the year, and the study of the food habits 
of birds in the principal fruit-growing districts of California, begun 
in 1901. The California work, as noted in previous reports, has 
yielded important results, which will be very useful to horticulturists 
by making it apparent which birds are serviceable and which are 
injurious to their interests. 

Complaints have been received by bee keepers in California of great 
harm to their business, caused by certain birds, which, it is alleged, 
destroy large numbers of worker bees. Partial investigations of this 
complaint do not sustain these charges, but further study is necessary 
before a final report can be made. 

In many parts of the countiy serious loss is entailed on agricultur- 
ists by periodic invasions of noxious insects. When such outbreaks 
occur hereafter they wdll be investigated, if practicable, by this Divi- 
sion ill conjunction with the Division of Entomology, in order to 
ascertain, as far as possible, what influence is exerted b}" birds in 
checking the increase of the pests and thus diminishing the extent of 
their ravages. 

GAME PROTECTION AND INTRODUCTION. 

ENTRY OP FOREIGN BIRDS AND ANIMALS. 

The duties assigned to this Division relating to game protection are 
based on three acts of Congress — the Lacey^ Act of 1900, the egg act 
of 1903, and the Alaska game law of 1902. The permits required by 
the Dacey Act for the entrj^ of foreign birds and animals numbered 387 
during the jmar, and allowed the entry of 629 mammals and 53,106 
birds. Under the egg act 2,000 eggs of game birds were imported. 
Importations of cage birds are made mainly at New York and Sail 
Francisco, though parrots are frequently entered at New Orleans and 
different ports of entry along' the Mexican border. Pheasants of vari- 
ous kinds for propagation are imported from Canada in considerable 
number, coming chiefly throngh the ports of Detroit, Buffalo, and 
Niagara Falls. . The animals' tlmt' are, brought Into:The' 'country are 
almost" entirely confined to 'such aS' are '.designed for ■ exhibition ■ pur- 
poses in circuses and zoological parks. Most of the importations of 

' a1903— 6 ' 
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cage birds are made by regular dealers,* and are subject to the usual 
inspection^ In the case of passengers bringing in a few birds as pets^ 
it has been found desirable to obviate the anno3UHice soiiietinies caused 
by the delay needed to secure permits, and the facilities granted at 
New York have been extended to San Francisco. Under the arrange" 
meiit thus made not more than five birds may be declared l>y passen- 
gers with ^eir "personal baggage before an oflicer of the customs and 
landed without formal permit. A strict account of the birds thus 
entered is kept by the customs authorities and reported quarterly. 

The object of the law is to eliminate the danger of the introduction 
of birds or animals which .might become serious j).ests. That such 
danger is constantly present is shown in the history of Australia, Porto 
Eico, Hawaii, and other countries, and is instanced by the introduc- 
tion and spread in, the United States of the European sparrow, and to 
a much more limited degree of the Old World starling. Although the 
entries at San Francisco are few as compared with those at New York, 
the clanger of introducing injurious species at that port is probably 
greater than at aii}^ other. With a view to still further improving the 
service at San Francisco, a careful examination was made there in June 
of the peculiar conditions attending importations from Australia and 
the Orient, which, it is believed, will be productive of much good. It 
is hoped that all danger of the introduction of such species as may 
prove to be pests can be eliminated. So far as is known, the law has 
thus far been effective. Two mongooses from Jamaica were killed at 
Philadelphia; 1 mongoose from the Philippines and 2 flying foxes from 
Australia were destroyed at San Francisco; and 50 flying foxes that 
arrived at New York from Singapore in December were reshipped to 
Hamburg, German}^. 

ENFORCEMENT OF GAME LAWS. 

The cordial cooperation of the Attorney-General and State officials 
has enabled prompter disposition of cases arising from the illegal 
shipment of birds and game than ever before. Thirty -five such cases, 
involving the shipment of 3,Y29 birds, were reported to the Depart- 
ment, a decrease of four cases and about 1,300 birds from those 
repoxTed during the preceding year. Since the passage of the act 40 
convictions have been secured in cases passing through this Depart- 
ment, and about 20 cases are still pending. Efforts have been 
concentrated upon one or two areas in the West, where illegal ship- 
ments seem to be especially frequent, in order to secure more satis- 
factory results with the limited means available. Illegal shipment of 
game has been very frequent in the past, and various methods have 
been adopted to conceal the character of the shipment. The violators . 
of the law have, however, been driven by increasing insecurity in their 
illegal trade to new devices. Thus, a consignment i^ecentlj seized in 
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the Nortliwest disclosed game birds concealed in bales of lia}'’' wliicla 
had been forwarded by slow freight. In the attempt to curtail these 
illegal shipments, 1 have been much aided by the cooperation, (‘heer- 
fully and cordially given, of express and railroaxl coiiiparii(\s, and there 
is reason to believe that illicit shipments can, at comparatively small 
cost, be reduced to n minimum and the great inroads tlicycinalvo upon 
the game of our country checked. 


PROTECTION OF CAME IN ALASKA. 

In Alaska, in the absence of a specific appropriation permitting the 
employment of competent wardens, it has been impossible to secure a 
reasonable observance of the game law. Much care has been exer- 
cised, however, in the case of the export of heads and skins, and the 
shipment of these from Alaska for purposes of sale in the United States 
in violation of the law has been practically stopped. Misinterpreta- 
tion of the statute was the means of temporarily curtailing the trade 
in black bear skins, but the misconception has been corrected as far as 
possible. 

PUBLICATIONS. 

Under the provision of the Lacey Act requiring the collection and 
publication of useful information relating to the propagation, uses, 
and preservation of birds, posters and bulletins have been published 
annually, showing the close seasons and other provisions of the game 
laws of the United States and Canada, also lists of game officials in 
the various States, and other information of like character. The digest 
of game laws was issued as a Farmers’ Bulletin in order to meet the 
demand and to place a sufficiently large number at the disposal of mem- 
bers of Congress. The compilation of laws relating to nongame birds 
has been of considerable service. Much of the rapid progress in the 
character of the legislation protecting birds is directly traceable to the 
dissemination of the information it contains, and it is noteworthy that 
the adoption of our sj^stem of bird protection has recently been strongly 
advocated in Brazil and Mexico. 

BEOOMMENLATIONS. 

It has been found impracticable to transport, fence, and maintain 
elk and other animals on forest reserves and other public lands with 
the appropriation of $1,000 made for that purpose. I have recom- 
mended, therefore, an increase of the appropriation to $5,000 for the 
ensuing .year. 

'■■■■. The three distinct lines of work' assigned to this' Division' could be 
conducted much more economically and effectively were the Division 
reorganized as a bureau of three divisions, each to have charge of one 
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of theseliiies, and were a larger amount appropriated for the perform" 
mice of the work. 1 have according!}" recommended such reorganiza- 
tion, with an increase of |1,450 in the statutory roll and $12,000 in 
the lump fund, in order to accomplish this change and meet the greatly 
increased demands of some of the sections of the Division. 

OFFICE OF EXPEBIMEHT STATION'S. 

PROGRESS OP THE EXPERIMENT STATIONS. 

The success of the agricultural experiment stations in leading the 
way to the improvement of agricultural practice on a grand scale is 
having as one of its eJffects a closer union between the stations and the 
farmers in enterprises directly affecting farm methods. This is lead- 
ing to demands that the stations shall conduct at least a portion of 
their investigations in a larger and broader way, in order that the 
results of scientific investigations, whether in the field or the lab- 
oratory, may be more definitely and thoroughly applied in practice 
under the conditions actually encountered on the farm. A good 
example of this ma}^ be found in the recent cooperative experiments 
conducted by the low’a Station at Odebolt, Iowa. The proprietor of 
a large farm at that place desired to know whether or not the by- 
products of corn, flaxseed, or cotton seed, or some of the prepared 
stock feeds when fed in conjunction with corn, would give better 
results than corn alone. He furnished 220 cattle and the corn rough- 
age necessary for conducting a feeding experiment. The Iowa station 
furnished the by-products and stock feeds and conducted the experi- 
ment. The first test gave results indicating that the addition of so- 
called con dimental stock feeds to a corn and wheat-straw ration gave 
much lower returns per steer than corn and wheat straw alone. 

One of the results of the thorough work of the Illinois station on 
the breeding of corn has been the formation of the Illinois Seed Corn 
Breeders’ Association. The success of this enterprise has been phe- 
nomenal. All of the available supply of the improved seed is rapidly 
disposed of to farmers and much of it is engaged in advance. The 
work of this station on corn is proving to be far reaching in its 
results, not only in improving the general quality of seed corn, but in 
inducing practical men to undertake the breeding for special qualities — 
for protein, for oil or for starch—which the station lias demonstrated 
to be entirely feasible. As a recognition of the value of such work, 
the farmers’ organizations of Illinois have rallied to the support of 
that station, securing last year State appropriations aggregating 
146,000 for special investigations and this year nearly twice that 

; amount, .k""'.'' . • 

/ The Minnesota static been extending its investigations in the 
breeding of improved varieties of wheat and other kinds of grain, 
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making' thousands of crosses, and, wherever promising new varieties 
are found, testing them in a large way, both at the station and on Inin- 
dreds of farms throughout the State. 

The amount of data published l)y the stations on many agricultural 
siibj( 3 cts is now very large, and the recent attempts which l:h‘'ive been 
made to reduce tliis material to organized form in order that it may 
be utilized for pui'poses of agricultural education have shown that the 
stations are doing a great, work in supplying the materials out of 
which a definite science of agriculture is being constructed, and on 
which courses of instruction in agriculture of dilferent grades can be 
successfully based. 

If our stations are to be continued on the broad basis on which they 
are at present organized they must generally be supplied with larger 
funds for the general expenses of investigations in order to conduct 
their work in a thorough and satisfactory manner. The States can 
and undoubtedly will supplement the National funds more fully as 
time goes on, but since the results obtained by the stations are in 
many cases of general value to the agriculture of the United States, it 
is worthy of consideration whether they should receive additional 
financial aid from the National Government. This supplemental aid 
should, if given, be granted under conditions which will insure its exclu- 
sive application to meet the expenses of agricultural investigations. 

THE AGEICULTUEAL COLLEGES. 

Special appropriations for the better equipment and maintenance of 
the agricultural colleges, aggregating more than $1,250,000, have been 
made by the States during the past year. The movement in the 
direction of basing the courses of instruction in these institutions more 
largely on the science and practice of agriculture itself is continuing, 
and already has resulted in a considerable increase in the number of 
students pursuing agricultural courses. A special effort is now being 
made in a number of our strongest agricultural colleges to make their 
courses more complete by adding systematic instruction in farm 
mechanics and rural economics. Increasing attention is being given 
by these colleges to the holding of summer schools, one purpose of 
which is to prepare teacher's for giving instruction in nature study and 
elementary agriculture in the common schools. The interest in work 
of this kind is especially strong in the South at this time, as is shown 
by the large enrollment of teachers in the Southern institutions. The 
attendance at the land-grant colleges for the year 1902 aggregated 
16,699 students, of whom 6,299 were in agricultural coui'ses. The 
graduates of these institutions in 1902 were 4,143, and since their 
organization, 50,026. 

This Department is cooperating with the Association of Americ|*n 
Agricultural Colleges and Experiment Stations in the preparation of 
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a comprehensive exhibit at the Louisiana Purchase Exposition show- 
ing the progress of agricultural education and research in this country* 

SECONDARY AND ELEMENTARY SCHOOLS OP AGRICULTURE. 

The attendance at the two county agTiciiltural high schools opened 
in Wisconsin in the fall of 1902 was large, and the interest manifested 
in these schools 'was so great that the State legislature at its last 
session, recognizing the demand for instruction of this, grade, made 
provision for additional county agricultural high schools with State 
aid. At the California Polytechnic Institute, San Luis Obispo, build- 
ings have been erected and everything put in readiness for opening 
the >school with agTiciiltural courses this fall. The Mount Harmon 
School, near Northfield, Mass., founded by the late D. L. Moody, has 
decided to establish an agricultural department and to offer courses of 
instruction in that subject. The school already has an equipment 
coiisisting of a farm of about 1,000 aci’es, a dairy of about 200 cows, 
fruit orchards, and a cannery for putting up vegetables. Mr. Harry 
Hayward, a graduate of the school and for several months past assist- 
ant chief of the dairy division of this Department, has been called to 
the school as director of the agricultural department. This step on 
the part of one of the largest secondaiy schools of the United States 
is a matter of great interest to those who are following the progress 
of secondary instruction in agriculture, and is especially significant 
from the fact that the institution is not a technical school and this is 
the first attempt to establish an industrial course. 

The committee on methods of teaching agriculture of the Associa- 
tion of American Agricultural Colleges and Experiment Stations made 
a report to the convention of this association held at Atlanta, Ga. , in 
October, 1902, in which it showed that courses in agriculture could be 
introduced into the public high schools without any violent or radical 
reorganization of existing programmes for such schools. 

Many of the officials in charge of our public high schools and ele- 
mentar^r schools are also considering the advisability of introducing 
agricultural subjects into the curricula of these schools, more espe- 
cially by giving an agricultural trend to nature-study work. 

School gardens, meaning by the term flower and vegetable gardens 
utilized for educational purposes, are found in the East, the Middle 
West, the' South, the far West, and our insular possessions; They 
are maintained in conneetion with the kindergarten and with evei^y 
other grade up to the high school. 

This : Department: has'' vaidin'g the' scho'ol-garden movement' in 
severaT'w'ays.' , ' 'Through ''The 'Buream of ' Plan it has distrib- 

uted special packages of vegetable and' flower seeds to a large number 
of schools, and conducted a number of school-gardening experiments 
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ill cooperation witli the Bchools and charitable organizations of Wash- 
iiigton^ D. C, Officers of the Department have in s<3veral instances 
volunteered to direct these experiiiients outside of office lioiirs. One of 
the most .successful of these experiments was conducted on the Depart- 
ment groiuids with a class of 30 boys and girls from a iiear-l)y school, 
under the direction of the science teacher in the normal school of the 
city. 

THE FAEMEES’ INSTITUTES. 

In consequence of the action of Congress during the session of 
1902-19035 making definite provision for the work of the Office of Ex- 
periment Stations relating to farmers’ institutesy it has been possible 
to put this work on a permanent basis and to begin the formulation of 
a policy regarding its development. 

As a result of a civil service examination, Prof. John Hamilton, of 
Pennsylvania, was appointed farmers’ institute specialist. He has 
been for many years a lecturer and manager of farmers’ institutes, and 
is thoroughly acquainted with their past development and their 
present needs. 

Since the work of this Department relating to farmers’ institutes is 
based on the principle of giving aid to the institutions maintained 
under the authority of the States, this Department has established the 
rule of working in this line through the State officers charged with 
the management of the institutes. 

It is difficult to realize the extent and importance of the farmers’ 
institute movement and its vital relation to the successful incorpora- 
tion of the results of scientific investigations in our agricultural prac- 
tice. Under present conditions, with the rapid changes in the person- 
nel of our agricultural population and the almost entire absence of 
agricultural instruction in our elementary schools, it is of the greatest 
importance that our adult farmers shall receive definite information 
regarding improved methods of agriculture and the principles which 
lie at the foundation of progress in agricultural practice. 

EXPERIMENT STATIONS ' IN AUASKA. 

During the fiscal year ended June 30, 1903, experiment stations 
were maintained at Sitka, Kenai, and Rampart, and a new station 
established at Copper Center, the experimental work for the most 
part including the growing of cereals and vegetables, methods of 
reclaiming, draining, and fertilizing land, and the curing, and ensiling 
of crops. The distribution of seed of hardy varieties of vegetables, 
cereals, and grasses has been continued and^ extended, and beneficial 
results have accrued, as is' shown by th,e constantly, increasing,' number 
of gardens and other plats of ground which are brought 'under ' culti-'' 
vation. The supervision of voluntary observers of the Weather 
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Bureau in Alaska lias been contimied as in former years^ there now 
being 20 meteorological stations wdiich report to the experiment 
station at Sitka. 

The new station which has been opened at Copper Center consists 
of a tract of about '7Y5 acres, situated in the Copper Eiver Valley, a 
little more than 100 miles from the seacoast. This tract of land has 
been •withdrawn from entry by the Secretary of the Interior and set 
aside for the use of the station. 

At the Keuai station about 15 acres have been brought under culti- 
vation and all the hard}^ vegetables, buckwheat, oats, barley, and 
other cereals are readih^ matured. Additions have been made to the 
buildings and a beginning made in animal industry. A record was 
kept of the milk yielded by a cow purchased for the station, which 
shows that over 29 pounds was produced daily from native pasture 
grasses during the months of June, July, and August. 

At the Eampart station the work begun in 1901 was confined to the 
growing of a few^ varieties of cereals, all of which matured finely. 
Winter rye sown from seed matured in 1901 successfully passed 
through the winter and matured a crop of fine grain. These results, 
attained at a latitude of 65“'^ 30' N,, aid in demonstrating some of the 
agricultural possibilities of the coiiiitiy. Cooperative experiments 
have been carried on by Rev. C. P. Coe, who is in charge of the Bap- 
tist Orphanage at Wood Island, and these experiments have been con- 
spicuously successful. Winter rye, spring wheat, barley, and oats 
wmre matured and a good start made with various tame grasses and 
other forage crops. Plardy vegetables were produced in considerable 
quantity, a sufficient amount being grown to supply the 40 members 
of the orphanage and leave a surplus for sale. 

At the Sitka station considerable wmrk has been done in finishing 
the headquarters building and in enlarging the farm buildings. A 
small nurseiy has been established, and several hundred apple trees 
and currant, raspberry, and other shrubs are being grown for distri- 
bution when their adaptability has been demonstrated. 

During 1904 efforts should be made to reopen and equip the station 
at Rampart. The conditions here are representative of the largest 
body of agricultural land in Alaska and embrace man}^ thousands of 
acres. 

At the Sitka station additional buildings ai^e needed, and there is a 
demand for a scientific equipment, which should include a chemist, a 
botanist, and an entomologist, with the necessary laboratory equip- 
v/ments foT 't^ . 

It is Mghly desimble that work should be taken up with live stock, 
but at present this can be done only on a limited scale. The special 
agent ill charge of the station has recommended the establishment of 
a tempomry cattle ranch on Kodiak Island with a view of introducing 
some of the hardier breeds of cattle into Alaska. He believes that 
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‘the Galloway breed Is adapted to the conditions in that territory and 
that southwestern Alaska is particularly suited to this investigation. 
For a number of years Congress has appropriated for the introduc- 
tion of reindeer into the more northern part of Alaska, and it seems 
possible tliat in a similar way provision rnigiit pi'operly be iiuido for 
the introduction of cattle into the southwestern grass re-gion. 

HAWAII EXEE'EIMENT STATION. 


The work of the IlawTiiian Agricultural Experiment Station has 
been continued along the various lines of investigation previously 
described. Additional portions of the station land have been brought 
under cultivation, and additions have been made to buildings, fences, 
irrigation plant, etc. , as occasion required and funds permitted. A, 
special effort is being made to build up a working library, and the 
special agent in charge has contributed his private collection as a 
nucleus for a station library. The necessity for a well-equipped eco- 
nomic library is peculiarly felt in a region as isolated from library 
facilities as is this station. 

During the past year a number of bulletins have been issued, giving 
the results of investigations which have thus far been carried on. The 
experiments begun in the previous year on taro rot and potato rot 
have been continued on an enlarged scale, and the results already 
obtained suggest the practicability of combating these diseases. One 
of the most destructive diseases of the taro may be prevented by 
proper attention to the irrigation water and to the application of suit- 
able fertilizers. The potato experiments have been continued, and it 
is found that one form of rot may be successf iill}^ combated by the 
thorough use of Bordeaux mixture, and preliminary experiments 
seem to indicate that a second disease, which is due to a soil fungus, 
may be prevented to a very great extent by soaking the seed tubers 
in a solution of formalin and planting them in uninfested soils. These 
experiments are to be continued for a number of years in the hope 
that the results obtained in the preliminary investigations will be 
confirmed. 

Formerly, the growing of corn was an important industry in Hawaii, 
but through careless methods of cultivation and the attacks of insects 
the growing of this crop has become an uncertain industry. Investi- 
gations have been begun by the station in which the effect of deeper 
plowing, the use of fertilizers, thorough cultivation, and the introduction 
of new varieties are tested. The preliminary results thus far obtained 
have given excellent results and two varieties which have been intro- 
duced — Learning and Boone County White— seem to indicate that 
these varieties are particular!}" adapted to cultivation in Hawaii and 
"are apparently more satisfactory than the so-called native varieties.'' " 

A collection is being made of the grasses and forage plants of the 
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islands^ and it is lioped that a bulletin maj soon be issued concerning 
tlien.ijWMcli may contain notes on the native and introduced species^ 
together with suggestions relative to their value for different purposes. 

The investigations on injurious* insects have been continued, and a 
serious outbreak of 'a mealy bug on alligator pears was prevented by 
prompt action. 

The station is devoting considerable attention to the subject of liber 
plants, and a bulletin has been issued on the sisal hemp in Hawaii and 
investigations are being carried on with Manila hemp and other fi ber- 
producing plants. 

Experiments with tobacco, especially with Sumatra leaf tobacco, 
grown in partial shade furnished by light cloth, have been apparently 
very successful and will be continued upon a larger scale. It is 
believed that there are a number of localities where Sumatra tobacco 
can be grown under shade at a decided j)rofit. 

POBTO nice EXPEEIMENT STATION. 

Since the last report from the Porto Eico Agricultural Experiment 
Station a permanent location has been secured adjoining the city of 
Mayaguez and the station removed from its temporary location at 
Kio Piedras. The farm on which the station is situated had not been 
in cultivation for some time and a considerable portion of the season 
was taken up with clearing the land of shrubs and weeds, repairing 
buildings and roads, constructing fences, digging ditches, etc. As 
preliminary to planting, a number of acres was sown with general crops 
in order to bring the soil in condition for experimental purposes and 
incidentally test the adaptability of the different ulants to Porto 
Kican conditions. 

A beginning has been made to establish nurseries of citrous fruits 
and rubber and tea plants, as well as varieties of mangoes, bananas, 
and other tropical fruits. Arrangements have been made by which 
improved varieties of tropical fruits are being secured from different 
portions of the West India Islands through the courtesy of the com- 
missioner of agriculture for the Biitish West Indies. 

Experiments have been commenced to test various fiber plants, and 
there are now growing at the station manila hemp, sisal hemp, and a 
number of species of fiber plants which grow upon the island. Experi- 
ments are being conducted to test the value of various leguminous 
crops for restoring the soil, and thus far velvet beans and soy beans 
appear very promising. Cowpeas, which had been extensively sown, 
suffered severely from insect injuries. Alfalfa is also being tested 
with'.some'prGmise' of success. 

The coffee investigations of this station have been continued at the 
coffee plantation La Camelita. On this estate 10 acres have been 
placed^^a the station for experimental purposes, and 
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the effect of different methods of pruning:, shading, fertilizing, etc«, 
are being tested. 

During tlie early part of the fiscal year the botanist of tlie station 
visited tlie northeastern part of tlie island and made a report upon tlie 
native forest, which was fast disappearing. Based upon this prelinii- 
iiary survey a recommendation was made to tlie Secretary of the Inte- 
rior that a forest reserve be set aside, and in January, 1903, the 
President proclaimed the Luquillo Forest lleservc of about 25,000 
acres. 

For continuing the investigations in 1904 the insular goveriiuieiit 
appropriated $2,700. This will be largely expended on permanent 
improvements. and special investigations. Tobacco investigations and 
a soil survey of the island have been begun, but owing to the small 
appropriation the work could be but little more than a preliminary 
survey. It is desired that this work should be continued in coopera- 
tion with the Bureau of Soils of this Department, and it is recom- 
mended that the present law, which limits the soil investig-ations to 
the continental portion of the United States, be amended so as to per- 
mit of an extension of the work in both Porto Eico and Hawaii. 

The cordial support which has thus far been accorded the station 
by the insular legislature, together with the interest manifested by 
planters in requesting its publications and in soliciting specific informa- 
tion, is very encouraging and bespeaks for the station a high degree 
of usefulness. 


INVESTIGATIONS ON NUTRITION OF MAN. 

During the last fiscal year the inquiry regarding the food and nutri- 
tion of man has been conducted along the same general lines as for- 
merly, and has included studies of the nutritive value and cost of 
different food materials in various regions of the United States, special 
investigations with the respiration calorimeter on the transformation 
of matter and energy, studies of the changes brought about in cook- 
ing, the relative digestibility of different food products, and dietary 
studies. 

Meats, legumes, cereals, fruits, and nuts have been the special sub- 
jects of the digestion experiments of the past year. The work with 
meat has included the study of the influence of cooking, as well as of 
age, breed of animal, etc., upon digestibility. The experiments with 
cereals have included the effect of the different methods of the mil ling 
of flour upon the digestibility of bread made from it. 

Cooking experiments have been made only with meat and have 
included a study of the effect of cooking upon the flavor, palatability 
and digestibility, beef being usually used for the purpose. Generally 
speaking, the meat was cooked in a number of ways, the length of time 
"6f 'cooking, the , temperature, etc., varying in the 'different' tests.,,' : It 
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was found that the chief loss^ in weigdit during the cooking* of beef^ 
and doubtless of other meats also, is due to the driving off of Avater. 
When beef is pan broiled there appears to be no great loss of nutritive 
material. When beef is cooked in water from 3 to 20 per cent of the 
total substance is extracted and found in the broth. The amount of 
fat thus recovered varies directly Avith the amount originally present, 
that is, the fatter the meat the greater the quantity removed. The 
amount of water lost during cooking varies inversel)’' as the fatness of 
the meat, that is, the fatter the meat the less the shrinkage due to loss 
of water. In cooking in Avater the" loss of constituents is inversely 
proportional to the size of the piece of meat. 

Dietary studies have been made in sevei'a! widely different localities, 
and haAUA included a stud}" of the amounts of food consumed by people 
of varying occupations, age, sex, and circumstances. The purpose 
has been to secure data in regard to the kinds, amounts, and costs of 
food materials under different conditions, to give an opportunity for 
comparison Avith the data obtained b}’* investigators in other countries, 
and to assist in establishing a general dietary standard. As a Avhole, 
the experiments have given A'aluable results. 

In accordance with the usual plan the investigations have been 
carried on in cooperation with agricultural experiment stations, agri- 
cultural colleges, and other educational institutions in different States, 
including California, Connecticut, District of Columbia, Georgia, Illi- 
nois, Maine, Minnesota, and Tennessee- 

Nine dietary studies and thirt3^-one digestion experiments Avere made 
with fruits and nuts, these articles in nearly every case constituting 
all or almost all of the daily fare. The results obtained warrant the 
deduction that, as shoAvn by their composition and digestibility^ both 
fruits and nuts can be favorably^ compared Avitli other and more com- 
mon foods. 

lERIGATION INVESTIGATIONS. 

The work of this branch of the Office of Experiment Stations during 
the past year has included: 

The furnishing of information regarding the requirements and pos- 
sibilities of irrigation, in both the arid region and the East, to a lai’ge 
number of farmers who either contemplate emigrating to the West or 
adopting irrigation as an aid to agriculture in the East. 

The making of special studies and furnishing expert advice to com- 
munities about the methods of distributing Avater to lessen losses from 
seepage and evaporation, and about the preparation of plans for drain- 
ing land in both the arid and humid parts of the United States. 

The making of original investigations in order to discover the best 
methods of handling water and thus promote the largest and best 
development of the country, and to gather the facts needed to answer 
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the inquiries which come to the Department. These may be grouped 
under the following heads: 

In the, acts making appi'opriations for these investigations Congress 
has provided that wherever possible the Department should cooperate 
with agricultural (.‘olleges and’experirnent stations in the several States. 
Experience has shown that this is a wise provisicjii, as it enables this 
.Department and the State stations to obtain much larger results than 
would be possible if each carried on its work alone. It is believed 
that the arrangement is equally advantageous to both parties. In 
accordance with the provisions of this act we have made arrangements 
for cooperative wmrk with a number of the experiment stations of the 
East, where irrigation problems are assuming considerable importance, 
and with all of the experiment stations of the arid region, except two. 
In three States special appropriations have been made by the State 
legislatures to aid in extending this cooperative wi:)rk. The Depart- 
ment is also receiving appreciated aid from the various State engineers’ 
offices of the arid States. 

BITTY OF WATER. 

At the outset of these investigations the Department made an 
extended study of the quantity of water being used in irrigation under 
existing methods. This knowledge was needed b}" courts in the 
establishment of titles to w^ater, by canal companies in planning and 
operating irrigation works, b}’^ farmers in making wRter-right con- 
tracts or in building ditches for themselves, and it w^as also an indis- 
pensable basis for an intelligent effort to bring about a more econom- 
ical use of water by the improvement of methods, as w^ell as to furnish 
advice to the large number of persons who each year undertake ini- 
gation for the first time. 

The wmrk of the past year and that planned for the future is to 
promote the adoption of improved methods. It includes the deter- 
mination of the amount of \vater needed to give the best results, the 
time when it should be applied, and the methods of application best 
suited to different localities and different crops. In this investigation 
experiments are being made in wdiich the water actually used by plants 
is being measured. With this as a basis, the additional quantities 
necessary to supply evaporation and other losses, which are unavoid- 
able under any conditions, can be determined with greater exactness. 
The same problem is being taken up from the practical side. Experi- 
mental fields have been planted. In these fields different quantities of 
water are being applied to crops where all other conditions are made 
as nearly luiiform as possible. In this way a quantity of water which 
will produce the largest returns can be determined. 

A prominent feature of the reports made by our agents in 1902 is a 
discussion of the evils resulting from the use of too much water, the 
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swamping and ruining for the present of large areas which were only 
a few years ago highly productive farms. The first remedy which 
suggests itself is to stop using more water than is necessary, and the 
work of the Department just outlined is for the purpose of determin- 
ing what is necessary. Farmers can not make these experiments for 
themselv'es because they are dependent upon what they grow for a 
living and must apply enough water to make sure of the crop. It is, 
therefore, the duty of this Department to make the experiments, and 
the benefits certain to accrue fully warrant the outlay. The use of 
water in excess of the needs of crops not only reduces the yields and 
ruins large areas of fertile lands, but it deprives other lands equally 
fertile of a water siipplj^. There is an area of approximately 10,000,000 
acres now under irrigation, and canals already built cover an added 
area of at least 5,000,000 acres. Our work in the past leads us 
to believe that the use of better methods on the areas now irrigated 
wdli make possible the cultivation of the added 5,000,000 acres now 
under ditch with very little added expense for canal construction. 
Reduction of yields by the failure to use the proper quantities of 
water is reason enough to justify the work being done on this line, 
but the damage done by the surplus makes the continuation and 
enlargement of this -work of great public interest. 

The work so far outlined deals with those parts of the United States 
.where no crops can be raised without irrigation. Scattered through- 
out the arid States, and in the regions between the Missouri River and 
the Rocky Mountains, there are large areas where crops can be raised 
without irrigation, but where the productivity would be greatly 
increased by the use of more water and by methods of cultivation 
which will conserve the supply of moisture which they already have. 
The agent in charge of our work in Oregon estimates that there are 
3,000,000 acres of agricultural land in that State whose products can 
be greatly increased by the adoption of proper methods for con- 
serving the moisture which falls outside of the irrigation period, and 
equally good results can be obtained in other States. In Kansas the 
best methods of utilizing small sources of water supply are being 
studied, and experiments are being carried on. 

SEEPAGE. 

Measurements of former years have shown that the losses from 
canals by seepage are much greater than have been commonly sup- 
posed. ^ The Department is carrying on a series of investigations to 
detei’mine the best means of preventing these losses. Measui’emesnte 
of a large number of canals show that as a rule the greater losses 
occur in the comparatively short sections. If these sections could be 
improved, the leakage would be greatly reduced. In many cases irri- 
gators do not make use of more than 50 per cent of the water entering 
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the headgates. The savieg of these waters, therefore, moans an 
increase of more than 50 per cent in the available supply, or the 
doubling of the area irrigated, but the benefits to come from tiiis sav- 
ing will be more than this gain in crops and in watered area. glccx)age 
water from canals and laterals not only often finds its way where it cati 
not be available for irrigation, but it also prevents the cultivation of 
largo areas of land through the rise of ground water until the land 
becomes too wet for crops. This also brings up the alkali which has 
been dissolved and makes the land still further unfit for cultivation. 
The facts being gathered enable the Department to advise farmers and 
canal managers as to the best plans for distributing water to their fields 
at the least expense and with the least loss. 

Leakage from ditches is a very serious question in the extension of 
irrigation in the eastern part of the United States. It has been found 
practically impossible to irrigate the sandy lands of Florida by unlined 
earthen canals, as the water ail sinks before it readies the grounds to 
be irrigated. There has been a similar experience in both Winconsin 
and New Jersey, and experiments are being made to determine 
whether or not some cheap and feasible system of lining canals and 
distributing water can be found. 

DBAINAQE. 

Requests from communities for advice about the removal of seepage 
water have been so numerous during the year that it has been beyond 
the means of the Department to respond to all of them, and it will be 
necessary to extend this work in the future. There is a special rea- 
son why the Government should lend this aid. The injury to each 
farmer’s land does not come from his own neglect or wasteful use, 
but from the watering of other areas, which action is being encour- 
aged by the Government, so that the individual settler in many 
instances is a victim of the country’s gi’owth and of a recognized State 
and National policy. 

Numerous requests have also come to this office for advice about 
agricultural drainage in the eastern part of the United States, and 
especially in the South and Middle West, where there are large areas 
of fertile land which, if drained, could be made immensely productive. 
The drainage of such lands is beyond the means of the individual 
settler. The public welfare will be greatly promoted by having this 
work done. Every consideration which justified the extension of aid 
in the reclamation of arid lands applies with equal or greater force to 
the fui’nishing of needed advice about the reclamation and improve- 
ment of this overwatered land, because it would have exceptional value. 
Its fertility has not been exhausted by long cultivation, and it is located 
where trausportation is cheap and where there is direct access to 
densely populated districts. The farmers are there, the markets are 
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there, and the soil is there, la the aggregate, these swamped areas 
have a productive capacity equal to four times the State of Illinois, 
and the inauguration of their improvement takes rank among the 
important public agricultural movements of the country. 

IRRIGATION IN THE EASTERN PART OF THE UNITED STATES. 

Irrigation in the liumicl portions of the United States is proving 
profitable and is becoming an important factor in the production of 
certain crops. The irrigation . of rice in Louisiana and Texas has 
added largely to the prosperity of those States and is being rapidly 
extended. The methods employed diJffer widely from those used in 
rice irrigation along the Atlantic seaboard, and the Department is 
aiding farmers by gathering data as to the quantity of water needed, 
the best methods of raising it from streams, the cost of pumps, 
engines, fuel, the construction of laterals, and time and method of 
applying it. In the South Altantic States rice culture is having to 
contend with some troublesome conditions created h}’' the cutting off 
of the forests on the headwaters of streams. This has filled river 
channels with the soil washed from the hillsides, and has forced rice 
growers to contend with a wider tiuctuatioii in streams. A partial 
investigation of the problems confronting the rice groivers in this 
section has been made to determine the feasibility of providing* a 
supplemental water supply in times of scarcity and also to advise the 
farmers regarding the best means of protecting their dikes from floods. 

An investigation of the requirements of cranberry irrigation is being 
carried on in cooperation with the State experiment station of Wis- 
consin. This investigation includes a study of both the irrigation and 
drainage requirements of this crop. The success of the cranberry 
industry depends upon the proper use and control of water. It must 
be applied at the right time, and it must be withdrawn quickly at the 
right time. Until the last few years no attempt was made by cran- 
berry growers in Wisconsin to exercise control over the water. If 
nature failed to cover the vines at the right time or uncovered them 
at the ivrong time the crop would suffer. The severe drought of 1895 
almost destroyed the industry in that State. With its revival better 
methods are being adopted; dams are being built to collect the sur- 
face water; canals are being constructed to carry water pumped from 
streams. The development of the industry and the extension of the 
area under cultivation have brought new difficulties. More v^ater is 
needed, requiring larger ditches. Greater uniformity in the matter 
of drawing off water is imperative to prevent the operations of one 
neighbor damaging those below him. Much litigation has been caused 
by a lack of arrangements for cooperation and by the construction of 
inadequate works. This calls for more knowledge as to the principles 
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wliicli slioiild govern in this work, whicli this Depiirtinent is endeav- 
oring to collect and provide. 

The results of the present 3 n'‘ar, while not conclusive, sliow Iiow 
greatly the success of tins industry wrill l)o promoted hy an oiilcncmt: 
system o:f (‘anals for getting the 'water onto tl:ic gro'und and getting it. 
off. On June 11 of this year there was danger of frost. Those wd'io> 
had proper ditches saved tlieii* crox)s. Those wdio were not so provided 
lost them. A conservative estimate of the loss in the Cranmooi* and 
Mather regions jplaces tliis loss at 135,000. The damage due to* 
improper drains in this region which ], 3 re vented the removal of the- 
water in time was greater than that from frost, so that from these two' 
items in the twm districts there was a net loss this year of over $75,000, 
a sum which would probably be nearly sufficient to construct a system 
of canals to meet the demands of both districts. 

The severe drotight which x)re vailed in the New England and North 
xitlantic States during the early part of the present summer not only 
showed the imj3ortance of irrigation to market gardeners and others^ 
growing high“i)riced products in this part of the country, but gave an 
excellent opportunity for observing the effects of irrigation where it 
was made use of. The facts regarding the operation of a considerable 
number of private irrigation plants have been collected and will be 
published for the information of others wishing to undertake similar 
work. There were also carried on in New Jerse}^ some systematicr 
studies of the effect of irrigation uj^on asparagus, other vegetables, and 
small fruits, and on the sandy lands in the southern part of the State^ 

FOREIGN STUDIES. 

The law requires that this Department shall investigate irrigation 
methods and laws of foreign countries. A report on Egyptian irriga- 
tion has been j^ublished, and during the past year a study of the- 
methods of operating canals and distributing water among farmers in 
IMy has been made. Both of these have shown that foreign countries 
have many ideas and i)ractice3 which we can study to advantage, and 
these studies of foreign systems should be continued until our farmers 
are informed as to the methods of every country in the world wher» 
irrigation is practiced. 

AGRICULTURAL ENGINEERING, 

Attention has been previously called to the importance to American 
agriculture of bringing about improvements in our practice along a. 
number of branches of engineering. But so pressing has been the 
demand for investigation relating to irrigation that it has not been 
possible, with the funds at the command of the Department, to do any 
considerable amount of work in other lines of agricultural engineer- 
ing. The studies in drainage, apart from those relating to irrigation,, 
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which it. has been possible' to make, have been of' great value to a 
number of' districts in the East, and these should be extended. 

The studies of pumping should also be extended, in order to answer 
more definitely the many inquiries which are , coming to the Depart- 
ment for information and advice. Already thousands of farmers are 
pumping water for irrigation and thousands of others are thinking of 
doing so. ' They write to this Department asking the amount of water 
required and the s'lze and kind of pumps necessary to furnish it.- It 
is certain- that iiTigation by pumping will greatly increase in the 
future, and the money value to farmers of having pumps operated 
efficiently will be proportionately enhanced. Pumping is also being 
used to relieve land which lias been injured by seepage, and altogether 
this field is one of the most promising in which we are engaged, and 
nothing should interfere with continued work on this line. 

While the study of power is being made primarily with relation to 
its use in running pumps, the information collected will pi’ove iisc" 
fill in other lines of farm work. The long-distance transmission of 
electricity has made it possible to utilize the power of streams so 
cheaply that it can be prolitabW applied to many classes of farm work. 
Competition makes it necessary for our fanners to adopt every 
means of cheapening production, and the use of this power for operat- 
ing farm machinery promises much in this line. Power has been 
largely used on great ranches, but has not been adapted to the needs 
of the man who is farming on a small scale and doing his own work. 
The work now being done by this Department is of especial value to 
this class of home-making farmers, as it will help to put them in a 
position to compete with those who can take advantage of the econo- 
mies made possible by doing things on a large scale. 

Closely related to this has been the growing interest in a number of 
our strongest agricultural colleges in the development of courses of 
instruction in farm mechanics. The increasing use of large, compli- 
cated, and expensive machinery in connection with farm operations has 
led to a demand on the part of the students attending the agricultural col- 
leges for definite instruction regarding the construction and use of such 
machinery. Important problems regarding the further application 
of steam, gasoline, electricity, and other kinds of power to fami pur- 
poses are also being brought home to these institutions to solve in the 
interests of our farmers. The manufacturers of farm machinery, 
realizing that experts trained in the science and art of agriculture as 
well as in mechanics and engineering would make their most efficient 
helper>s, are beginning to look to the agricultural collq^e^ for such 
men. The colleges attempting to establish courses in farm mechanics 
and other lines of agricultural engineering are immediately made aware 
of the fact that the data for the scientific and pedagogical basis of such 
courses are very meager, and they are therefore looking to this 
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Department to aid, them in instituting investigations to supply this 
information. Since it lias seemed to this Department that this field of 
investigation wa>s' clearly within the scope of existing law, it has begun 
to aid, the colleges along this line. With our present resources only a 
very limited a,niount of work in this line can be undertaken, and. I 
have therefore recommended, that $10,000 be appropi'iated to enable 
this Department to extend its operations in agricultural engineering, 
especially on the application of power to farm machinery . 

In order that the work of' this Department in li'nes of agrieiilturai 
engineering other than irrigation may be more definitely recognized, 
and organized, on a more permanent and satisfactory basis, I ■ recoup 
mend that Congress change the wording of the appropriation act so as 
to make the general title of this division of our work ^‘Irrigation and 
Agricultural Engineering.^’ 

OFFICE OF FHBEIC HOAD IMaUiaiES. 

The National Good Koads Convention held at St Louis, Mo. , April 
27 to 29, 1903, in connection with the opening of the Louisiana Pur- 
chase Exposition, was probably the most important meeting of the 
kind ever held in the United States. It brought together a greater 
number of influential citizens than any previous road convention. 
Addresses were delivered by the President of the United States, 
several governors of States, and members of Congress, besides promi- 
nent men engaged in agricultural and commercial pursuits, railway 
transportation, and journalism. 

The work of testing the chemical and physical properties of road- 
building materials has been continued by the road-material laboratory, 
which is conducted in the Bureau of CheQiistry in cooperation with 
the Office of Road Inquiry. 

COOPERATIVE FIELD WORK. 

The cooperative field work of the Office deserves special mention. 
Work of this kind usually results from an invitation extended to the 
Director by local or State authoiities, an agricultural experiment 
station,, or a good roads association. The Department furnishes only 
tbe services of its road experts. ' The materials are supplied^ and 'the 
expenses ' Of the work, paid, by the otlier factors in the cooperation. 
The machinery employed is usually furnished free of charge by the 
manufacturers, who thereby secure an advertisement of their wares; 
and the railroad corporations usually transport such machinery free, 
on account of their interest in road improvement as a means of devel- 
oping the .country tributary to their ' lines.,' ' The end in view is the 
construction of a short section of object-lesson or experimental road. 
Such work furnishes opportunity to test local road-building materials, 



100 XEAEBOOK OF THE BEPARTMEHT. OF AGRICOLTURE. 


and gives the peofde of the locality an object lesson in methods of 
preparing the material and ■constructing the road;' and the finished 
road serves to teach the worth of a good hard road to all Avho travel 
over it. In nearly all cases the value of such work is greatly enhanced 
by the holding of a convention while, the work is in progress. This 
brings together a large number of persons, who not only secure the 
benefit of the object lesson, but who listen to addresses on all phases 
of the. road question. 

Cooperative field work of the kind just described has been carried 
on to a greater or less extent during the last five years, and its practical 
value has been amply demonstrated. It certainly yields a maximum 
of good results at a minimum of expense to the Government. The 
Director of the Office has recently secured reports from many localities 
where experiraentai road work has been done, and the}' uniformly 
show that the work was well done and that the object-lesson roads 
built led to a general improrement of the roads in those localities. 
During the past year more cooperative field work has been clone than 
in any preceding ^mar, and the demand for Government aid of this 
kind is greater than ever before. 

For greater convenience and efficiency in carrying on the field work 
of the Office, the country has been laid off into four main divisions, 
with a special agent in charge of each. 

GOOD EOABS AND RURAL FREE MAIL DELIVERY. 

The intimate relation which exists between good country roads 
and rural free delivery of mail can not be too strongly emphasized. 
Communities which would enjoy the latter must make and maintain 
the former. In many instances bad roads have prevented the exten- 
sion of rural free delivery to communities wdiere it was greatly 
desired, and in some cases have caused suspension of routes already 
in operation. The desire for extension of the service should, and 
doubtless will, act as a powerful stimulus to road improvement in 
many localities. 

The work of the Office of Public Road Inquiries appears to l)e no 
longer of a tentative character. Year after year it assumes increased 
importance and wider scope. That it will be a permanent feature of 
the Department’s work hardty seems open to question. 

DIVISIOET OE ACCOUETTS Am) DISBURSEMENTS. 

The extension and rapid growth in the work of this Department 
necessitates an increase in the estimates for each year. These esti- 
mates are prepared in the Division of Accounts and Disbursements 
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and transmitted to the Congress through the Secretary of the TreaS”- 
iiry, and all expenditures are made under the supervision of tliat 
Division. The appippriations for the fiscal year ended June SO, 1003, 
including* $510,000 for deficiencies, were $5,013,960, an increase of 
$1,001,231.54 over the pi*eceding year. The expenditures during* the 
year auioiinted to $4,206,882.60, leaving a balance of $717,077.40, but 
the greater part of this sum is covered by outstanding liabilities. 

All accounts for the «fiscal year 1901 having ]:)een settled, the unex- 
pended balances of appropriations for that year, amounting to 
$65,127.50, were covered into the Treasury on June 30, 1003. 

There was received and deposited in the Treasury the sum of 
$12,803.56. Of this amount, $4,026.69 were received from the sale of 
American products in Europe, $382.75 from sales of agricultural 
products of the agricultural experiment station in Hawaii, $782.45 
from the station in Porto Rico, and $548.15 from sales of experimental 
shipments of fruit to Europe. 

The amount paid for rent of buildings in the District of Columbia 
for the use of the several branches of the Department was $21,700. 
The amount appropriated for the same purpose for the current fiscal 
year, 1904, is $27,900, an increase of $6,200. 

BIVISION OF PITBLICATIOHS. 

The work of the Department of Agriculture in all its ])ranches is 
necessarily reflected in the work of the Division of Publications. As 
all the other Bureaus and Divisions contribute to the acquisition of 
information, so the Division of Publications is the channel for its dif- 
fusion. Therefore, no possible enlargement of the work of the Depart- 
ment in any particular branch can be conceived of which does not 
ultimately add to the work of the Division of Publications, It is not 
within the province of its chief to restrict its work, but only to direct 
and control it to the best of his ability and with the means at hixS com- 
mand, These facts explain quite logically the continued growth in the 
work of this Division. 

Until last year the largest number of publications issued in any 
twelve-month period was 757 in 1902. The total number of publica- 
tions issued during 1903, however, was 938. Of the publications 
issued in 1902, 355 were new. The new publications issued in 1903 
amounted to 375, showing that the bulk of the increase in the number 
of publications issued consisted of reprints," which in turn indicates a 
continued and pressing demand for the Department publications. 
While the new publications show but a small increase in number, 
the number of pages they contain shows an inci’ease of 17 per cent over 
1902, The total number of copies of all publications issued during 
the year aggregated not far from 12,000,000. 
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The publications known as Farmers’ Bulletins seem to satisfactorily 
supply a widely felt want. Of the total number of copies of all pub- 
licatioQS issued during the year, nearly 7, 000,000 were Farmers’ Bul- 
letins, and of these nearly 4,000,000 copies were distributed, as provided 
by law, under addressed franks supplied by Senators, Representatives, 
and Delegates. 

In spite of the, generous supply of publications, it is constantly 
necessary to refuse requests, owing to the editions being exhausted 
and means lacking to furnish a further supply. Under these circum- 
stances I have found it desirable to restrict free distribution abroad 
to Government and other public institutions and to a few persons 
engaged in lines of work analogous to our own and actual^ cooperat- 
ing with us. 

The figures showing the number of publications issued and distributed 
by the Department 'would suggest to casual observation that the number 
was amply sufficient to supply all possible demands. Such, however, 
is far from being the case. A careful consideration of the applications 
received afford conclusive evidence that only a comparatively limited 
number of the nearly '7,000,000 farms in the United States are reached 
by the publications of this Department. This is a matter of regret, as 
the full value of the information acquired by the Department can 
unquestionably be realized only by a prompt and widespread diffusion 
to all those who might be benefited by it. It is a striking evidence of 
the general appreciation of the information the publications of this 
Department contain that over 80,000 copies were sold by the Superin- 
tendent of Documents in the face of the enormous free distribution, 
and that official has moreover declared that the number sold would be 
twice as great were he able to supply the demands. This suggests the 
desirabilitj"' of .setting aside, to defray the expense of reprints, the sums 
received by him for publications sold through his office. 

The conservative course recommended bj^ ^yoiirself in the matter of 
illustrations has been earefullj?' followed, the rule adopted being to 
' exclude all illustrations not necessaiy or at least essentially helpful to 
the understanding of the text It is impossible for this Department, 
for reasons sufficiently obvious from what has already been said, to 
further restrict the output of publications. In view of the increase 
in the work of the Division of Publications and the causes which 
promise its continuance in the future, I have felt constrained to rec- 
ommend some increase in the appropriations for its use. 

THE LIBRABY. 

The work of the Libi’ary inci’eases from year to year with the grow th 
of the Department, and with increased appiBpriations it is better 
able each year to meet the varied demands made upon it. The collec- 
tion of books and pamphlets now in the Library numbers about 8O,0O()5 
and contains many books and periodicals found in few, if any other, 
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libraries in the country. Agricultural workers in all parts of tlie 
country look to, this Libraiy more and more for assistance in the way 
of loans o,£ books, verification of ' references, and preparations of 
subject lists. 

ACCESSIONS. 

A larger number of purchases have been made duri,iig tlie po,.st fiscal 
j^'ear tiian in any year previous. Many new scientilic serials have been 
added to the list of subscriptions, and the list of general agricultural, 
technical, and scientific periodicals acquired by gift and exchange has 
been largely increased. The present policy of the Department in 
the distribution of its documents enables the Librarian to arrange 
exchanges with many foreign as well as American scientific institutions 
and societies whose publications form valuable additions to the Library. 

TECHNICAI. WORK. 

The Library has continued the publication of its quarterly bulletin of 
acceasionjS. The recently adopted subject arrangement of the bulletin 
has proved to bo an added convenience for reference use. Beginning 
with December, 1902, catalogue cards for current accessions to the 
Library have been printed at the Library of Congress. Extra copies 
of these printed .cards can be purchased at small cost on application to 
the Librarian of Congress. A reprint of the index cards for the Year- 
books and the Farmers’ Bulletins is in progress to meet the demands 
from the smaller libraries in the country for indexes to these popular 
publications of the Department. Provision has also been made for 
extending this index work to include index cards for some of the most 
important agricultural periodicals. During the past year there have 
been requests from several agricultural colleges and experiment sta- 
tions for suggestions and aid in reorganking their libraricKS. Assist- 
ance of this kind has been given whenever practicable, and the 
Department will contiiiue such aid to further the organization and 
development of agricultural libraries. 

KTEW BiriLBIKGS FOB THE BEEAHTMEHT. 

It is gratifying to announce that Congress, at its last session, 
authorized the expenditure of 11,500,000 for the erection of new 
buildings for this Department. Two hundred and fifty thousand 
dollars was appropriated to inaugurate the work and as soon as the 
money became 'available steps were taken to secure, the necessary 
plans and specifications. At the outset, some difficulties were met in 
the matter of reaching satisfactory conclusion with the architeGts. 
These matters were not finally settled until early in September of this 
year, when the conti'act for the preparation of plans and specifications 
was awarded to the firm of Rankin, Kellogg & Crane, architects, of 
Philadelphia. 
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The Department is now occupying’ 137,963 square feet of net .floor 
space, ‘75,771 square feet of which is in rented buildings. In order to 
accommodate the present needs of the Department alone this amount 
of space would have to be increased fully 26 per cent. 'The Depart- 
ment of Agriculture is different in its requirements, so far as buildings 
are concerned, from other branches of the Government. Our work is 
largely of a research nature. Laboratories, therefore, are essential and 
form a considerable portion of the room required. A committee of 
Bureau chiefs in the Department, consisting of Doctors Galloway, 
Salmon, and True, has given careful consideration to the varied needs 
and have made recommendations, which 1 approve, that the best 
interests of the Dex)artnient will he subserved by providing for a series 
of buildings connected with pavilions in such away as to make practi- 
cally one harmonious structure. The chief advantage of this plan is 
that it can be laid out in such a way as to be added to indefinitely from 
time to time, as the needs of the Department grow. These ideas 
formulated by the committee have been further developed by the 
architects, with a result that a series of buildings has been designed, 
the central feature of which is an administrative structure. Grouped 
about this are laboratory buildings to be used by the large Bureaus in 
their research work. 

The scheme, as a whole, provides for the erection of ten buildings, 
all suitable for the class of investigations which the Department must 
necessarily carry on. The amount authorized by Congress will vsuffice 
for the erection of three of the laboratory buildings, but it will not be 
sufficient for the erection of the administrative structure. The three 
buildings will have in them floor space of 100,000 square feet and Avill 
enable the Department to comply with the law, in so far as bringing* 
within these structures all those branches of the Department that are 
now paying rent. The three buildings contemplated will be completed 
within the appropriation authorized according to the estimates secured 
at the present time. 

CRISIS m OOTTOH FROBHCTIOET. 

The invasion of the cotton boll- weevil has been a special menace to 
our cotton crop, and has done more than anything else to awaken 
widespread apprehension as to the future of this most important 
crop. The boll-weevil first appeared in the State of Texas in 1894:, 
and from that time on has been under observation and investigation 
by the Department through its Division of Entomology. It was not 
until 1903, however, that this branch of the DepaiTmentAvas able to 
undertake anything like thorough and systematic work in the matter 
of studying this very destructive enemy of cotton. In 1903 the scope 
of the work was further enlarged, an appropriations of 120,000 being 
made in the Division of Entomology for the investig:ations. Aside from 
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:tliis work the Bureau of Plant Industiy has, during' the past year, 
been carrying* on considerable work with a view to securing, if pos- 
sible,, early and resistant varieties hy breeding and selection; and has 
been conducting some more or less general experiments in the matter 
of crop diversification at special point>s in Texas. It has also been 
engaged in distributing a considerable qxiaiitity of cotton seed of early- 
maturing and promising sorts. 

The work of tlic Division of Entomology has shown conclusively 
the value of good cultural methods, the planting of early-maturing 
varieties, and the destruction of weevil-infested material, this conclu- 
sion having been reached only through the careful and detailed studies 
of the life histoiy and habits of the insect. The demonstration wmrk 
along these lines, w^hich the Division carried on the past 3 Ynir, has been 
exceeding! 3 ?^ promising, as it has been shown that cotton can be grown 
in remunerative quantity, despite the presence of the weevil. Not- 
withstanding wdiat has been accomplished b 3 ^ the Department, however, 
the fact remains that the boll- weevil is constantl 3 ^ spreading north and 
east, and it is probabl 3 " onl 3 " a question of time when it will reach all 
of the cotton-grow'ing States. Thus the country is confronted witli a 
very grave problem, as the invasion of this insect must necessarily 
mean a complete f evolution in present agricultural methods. During 
a recent visit to some of the Southern States considerable time was 
spent in the weevil-infested district, and from the facts gathered in 
this ■wa 3 " I am convinced that energetic measures must be adopted to 
meet the present einergenc 3 u After thoroughl}^ canvassing the situa- 
tion with representative men in Congress and wdth others, I am of the 
opinion that a cotton investigation fund should be appropriated and 
set aside for immediate use in connection with this most serioirs prob- 
lem. In order to make the work comprehensive and thoroughly eJffect- 
ive, I am of the opinion that a sum not less than $500,000 should be 
made immediately available for this purpose, the same to be expended 
under the direction of the Secretary of Agriculture, in such manner 
as will give the most immediate practical results. As to the problems 
which might be handled lyy the Department with such a sum available, 
I would respectfully call attention to the following: 

RECOMMENDATIONS, 

1. Checking Sporadic Outbreaks of the Weevil.— It would 
seem highly important that some action be taken looking to the check- 
ing, if practicable, of sporadic outbreaks of the weevil in the territory 
immediately adjacent to that now infested. This could best be accom- 
plished by the organization of a corps of competent entomologists and 
could be carried on in cooperation with the State authorities. In 
order to make this work thoroughl35' effective it will be necessaiy for 
the States interested to enact proper legislation. This is a matter that 
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could be bandied and guided by those in authority, working under the 
direction of the Secretary of x4.griculture. 

2. Demoi^steation Work: to Show the Value of Improved Cul- 
tural Methods by Which Farmers can Produce Fair Crops in 
Spite of the Weevil. —This is the most promising field for immediate 
relief, and owing to the fact that the weevil is so far confined to Texas, 
the work here outlined would necessarily be limited more or less to 
this State, although regions in adjacent territory should also have such 
investigations carried on in them in order that the people may become 
enlightened in advance of the insect' s ravages. The object and scope 
of the work would be to show by actual demonstration experiments 
the value of better cultural methods, the value of early maturing 
varieties, and the value of and necessity for complete and thorough 
destruction of all infested material. To carry out this work thor- 
oughly and effectively would require a corps of men familiar with 
cultural conditions, and who have the knowledge and ability to direct 
the necessary specific work that might be ordered by the Secretary of 
Agriculture, Legislation would be required in this case, also, to 
enforce the destruction of infested material; but, under proper organ- 
ization, this could be brought about. 

3. Work having for its Object the Production of New, Early, 
AND Improved Varieties of Cotton.— The value of early varieties 
has been demonstrated, but most of them have serious drawbacks in 
that they are poor yielders and the lint drops out easily during storms. 
These matters may be corrected by proper breeding and selection, and 
one of the important problems would have for its object the taking up 
of this work on a systematic scale, to the end of securing sorts which 
would not only be early, but would be storm-proof and resistant. 

I. Studies op Cotton Diseases. — While the boll-weevil is mainly 
in the public eye at present, the fact remains that other serious pests 
of cotton cause great losses annually. It is natural to attribute all 
losses at the present time to the insect in question, whether these 
losses be from other insects, diseases, floods, droughts, or whatever 
source- .Eeliahle studies indicate that the loss in Texas alone from 
the so-called root-rot disease will, in all probability, aggregate several 
millions of dollars annually. This and other diseases should be thor- 
oug-hly studied, and corrective measures should be adopted. 

5. Cotton Insects.— What is said of cotton diseases is also true of 
cotton insects (especially of the boll- worm) other than the boll- weevil. 
These should all receive cai’eful attention, and practical experiments 
should be carried on with a view to lessening the injury caused by 
them. 

,6. Introduction of New .-Crops. — The urgent ' necessity "for .the 
introduction of other crops which will take the place of cotton can not 
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be too strongly empliavsized. Cotton, of course, sbould be grown, but 
the time is evidently at hand when a concerted effort should be made 
■to bring about a change, in Southern agricultural conditions in the 
direction of greater diversification. This is recognized now as a vital 
question in the South. In many sections, already the yield of cotton is 
barely profitable, so that, when .the reducti,on due to tlie boll-we.evil 
and other pests is taken into account, it will 1>e necessary to abandon 
cotton growing altogether; while the decreased yield in the best dis- 
tricts of the cotton-growing sections renders it more important that 
other crojis, should be grown. Such crops as alfalfa, ^ sorghum, Kafir 
corn, and cereals of various sorts should all receive attention, not 
only for silage, pastures, and wdnter foi’age generally, but for green 
manures as well. 

7. Studies. AND Experiments in Connection with Methods for 
THE Destruction AND Control of the Boim- Weevil, and Other 
Cotton Insects. — It would seem highly important that the Govern- 
ment should take cognizance of the many devices which are being 
placed on the market for combating the weevil and other insects. 
This is necessary, as much for positive as negative results. Hun- 
dreds of devices and nostrums are offered to the public, and peo- 
ple are led to spend money for them. The Government should be in 
position to determine, once for all, the value or nonvalue of such 
devices, and thus be able to definitely and positively advise on all mat- 
ters of this kind. Aside from this, the Government should take the 
matter of mechanical devices under thorough consideration, and should 
encourage, by the utilization of mechanical experts, the construction 
and use of everything which gives promise of practical value. 

8. Studies of Enemies of the Insect. — While the studies of the 
eIlemie^s of the insect have had, so far, no practical result, there is no 
doubt that this work should be continued, and everything in the nature 
of enemies, whether they be predaceous or parasitic insects, birds, fun- 
gus parasites, or otheus, should receive careful attention. 

9 . Securing- and Distributing Seed- of Cotton Know^n to have 
Special Value FOR Earliness and Ability toResist the'Webvil.— 
Systematic action should be taken in the matter of '*ijjecuring from every 
source available seed of promising varieties and thoiuughly testing 
them in the weevil-infested district. In addition to this there should 
be a systematic endeavor to bring together desirable varieties from all 
available sources for advance trials in the sections where the insect is 
likely soon to make an invasion. 

10. General Propaganda.— Under this head there should be organ- 
ized a competent corps of efficient workers, who could, with the 
cooperation of the agricultural colleges, farmers’ institutes, State 
boards of agriculture, and all such organized bodies, bring to the 
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attention of , planters everywhere the latest results as to methods of 
meeting the present emergency. 

To carry out the foregoing work effectually, it is believed that the 
best results will be secured by a separate organisation- It will be 
seen that the two branches of the Department primarily interested in 
this matter are the Bureau of Plant Industry and the Division of Ento- 
mology; and their officers and men would be in position to effect the 
proper organization and to direct the main features of the work. I 
would, therefore, respectfulW recommend that, if the amount already 
mentioned be set aside as a cotton investigation fund, the Secretary of 
Agriculture be authorized to take such steps in the perfecting of a 
proper organization for handling the work as, in his judgment, may be 
best. Owing to the very nature of the investigations, and the fact 
that thej' will involve most thorough and far-reaching scientific work, 
the management of the general plans must necessarily rest with the 
Department. It is believed that the work can be strengthened by 
securing the advice and cooperation of one or two thoroughly practical 
men in the States most direct!}^ interested, viz, Louisiana and Texas. 
The Secretary of Agriculture, however, should have full authority to 
organize the work for the sole object of securing, as alread}^ indicated, 
the most immediate practical results. 

In order to more effectual!}^ handle the problems which must neces- 
sarily fall to the work of the Division of Entomology, I have already 
recommended in estimates that this important branch of the 
Department be made a bureau. « The work that it has done in the past, 
especially in the field in question, certainly justifies this action; and I 
most eaniestly recommend that this matter be given primary consid- 
eration in connection with the entire problem. It is very desirable, 
furthermore, that the fullest cooperation be effected by the Depart- 
ment Vrith the experiment stations in the respective States, where the 
more important work will be conducted. This is especially true of 
Texas, where the agricultural college is doing everything in its power 
to aid in the matter, but where it is more or less handicapped by lack 
of proper facilities and funds. 

The fund recommended to be set aside for the purposes mentioned, 
and used in accordance with the plans outlined, will give the Depart- 
ment such liberty of action as the exigencies of the case demand. An 
industry which brings to the country an annual income of something 
over 1500,000,000 is threatened, and the time is at hand for energetic 
action. I again, therefore, most earnestly renew my recommendations 
for the means and authority to cari’y out the plans as herein set forth. 

Eespectf ally ■ submitted. 

James Wilson, 

Secretary • 

WASHINGTON, D. C. , NbvemJber 28^ 1903. 



WEATHEE EITEEAU STATIONS AND THEIE DITTIES. 

By James Kenealy, 

s 

Local ForecasteVj Weather Bureau, 

INTRODUCTION. 

The popular interest felt in the W eather Bureau, and the increasing 
attention given to the subject of meteorology, mggest that many 
readers may desire to become more intimately acquainted with the 
nature of the daily duties performed by observers at the various 
meteorological stations. This article has been prepared especially for 
the information of the large class of readers who know little or nothing 
of the history and work of the Weather Bureau, and who have had 
no opportunit}^ to visit a Weather Bureau station for the purpose 
of obtaining .information regarding the character of the duties there 
performed. 

ORIGIN AND DEVELOPMENT OF THE METEOROLOGICAL SERVICE. 

The invention of the thermometer and barometer by Galileo about 
the year 1600 marked the beginning of accurate meteorology and of 
the scientific investigation of the atmosphere. But it was not until 
1848, when the successful operation of Morse’s electro-magnetic tele- 
graph was fully demonstrated and meteorology had further developed, 
that the feasibility of a storm-warning system, based upon telegraphic 
reports of meteorological observations, was announced both in Europe 
and in America. Within the next thirty years meteorological services 
were organized by most of the civilized nations of the w^orld. 

The American system of simultaneous meteorological reports by 
telegraph, on which are based the daily forecasts and storm warnings 
of the Weather Bureau, was developed in 1870 under the authority of 
an act of Congress, and for the specific purpose of affording protection 
to the commerce of the Atlantic and Pacific coasts and the Great Lakes. 
On November 1, 1870, twenty-four stations began the regular trans- 
mission of meteorological observations by telegraph to the Washing- 
ton office, and a few days later the new service, then a branch of the 
Army, under the direction of Gen. Albert J. Myer, telegraphed its first 
storm warning. This was sent to points along the shores of the Great 
Lakes. The system of displaying storm warnings by means of flags 
and lights was first put into practical operation about a year later, 

';X0'9 
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wheiG on the night of October 26, 1871, the first storiii-wariiing light 
was displayed at the port of Oswego, N. Y. As affording some idea 
of the expansion of the service since those days, it maybe mentioned 
that the number, of storm-warning display stations on the Atlantic and 
Paciiic coasts, the Gulf of Mexico, and the shores of the Great Lakes has 
been increased from about 25 to about 250, and that the number of regu- 
lar stations of observation and telegraphic reports has been i,ncreased 
from 56 to about ISO. The development of the service has been far 
more remarkable in other respects, such as the inauguration of new 
fields of work; the system of distribution of cold-wave warnings; the 
flood- warning sj’^stein; the system of collating and distributing reports 
of the condition of crops; the S3"stem of frost warnings; the special 
forecasts for the benefit of outgoing trans-Atlantic steamers and the 
marine interests of the Great Lakes; the extensive display of forecast 
cards, weather maps, and climate and crop bulletins in all the States 
and Territories; the issue of snow and ice charts and other publications 
of immediate practical iitiiit}", and the enormous increase in the amount 
of information given to the public by means of the telegraph and tele- 
phone. In the success of its work along these lines the Bureau takes 
much pride.' ■ • 

The causes of these extensions are not far to seek. Everjwvhere the 
probable weather conditions from day to day are matters of general 
coneern, and the anxiety occasioned by such unwelcome phenomena as 
cold wavesv droughts, storms, frosts, and floods, with their destructive 
effects on agriculture and on commercial and manufactn^^^ 
is shared, ill a measure, by eveiy individual in the communities affected. 
With the steadily growing enlightenment of the public on the subject 
of meteorology, and the consequent appreciation of the difficulty of the 
problems with wdiich the forecaster has to deal, there is less disposition 
to criticize an occasional failure, and the practical utility of the fore- 
casts is more generally appreciated from year to year. Moreover, the 
expansion of the service during the last few^ jmars iiuy be attributed, in 
no small degree, to the increasing industrial activity of the nation, for 
evex’v extension of railroad and telegraph lines creates new demands 
upon the service Iw enabling it to reach new communities with iiifor- 
matioii that could not otherwise be furnished in time to bo of beiieiit. 

THE DAILY WEATHER FORECASTS. 

Among the great number of people w^ho read the forecasts issued , 
daily by the Weather Bureau, it is generally known that storms, cold 
waves, and other phenomena move from one region to another in 
obedience to physical laws; also that the forecasts are baKsed on atmos- 
pheric conditions which are shown by the readings of the barometer, 
thermometer, and other instruments, and are reported by telegraph 



WEATHEE BUKEAXJ STATIONS AND THEIB DUTIES. Ill 

from the place of observation to the forecast center. There are^ how- 
ever, many intelligent persons who entertain erroneous and peculiar 
ideas concerning the nature of the work performed at Weather Bureau 
stations, and who do not comprehend the magnitude of ^the working 
system of the service. 

The central office of the Bureau is located at Washington, D. Cl: 
Two forecasts are issued daily ior each State and Territoiy, one about 
10 a. m/^ and the other about 10 p. in. Both of the forecasts are based 
on the telegraphic reports of observations taken two hours previoiisl}^, 
the interval being occupied in collecting, collating, and charting the 
reports, and in preparing and issuing the forecasts. The morning 
forecasts are made to cover a period of thirty-six hours, or till 8 p. in. 
of the following day, and are issued from the central office or from 
certain selected, stations designated as forecast centers. The evening 
forecasts cover the period of forty-eight hours, or till 8 p. m. of the 
second day after they are issued, and, with few exceptions hereafter 
noted, always emanate from the central office. Telegraphic reports 
are received from 180 regular stations of the Weather Bureau situated 
in various parts of the United States and on the islands of the adjacent 
seas, and, by a system of exchange, from 3 Mexican stations and 20 
stations of the Dominion of Canada. Daily reports by cable are 
received from the Azores and from several localities in western 
Europe. The Canadian reports are invaluable to the forecaster, since 
the}^ often furnish the first indications of marked changes in the 
weather of the northern half of the United States. Besides the regular 
stations there are 132 special river stations, 48 special rainfall stations, 
about 3,000 stations where observations are recorded by voluntary 
observers of the climate and crop service of the Bureau, and a number 
of other stations which cooperate with the Bureau, although not under 
its direct supervision. Voluntary observers receive no pay, but they 
are furnished with the Weather Bureau publications. They are 
provided with instruments by the Bureau, and take observations 
daily at a regular hour. Their instrumental equipment comprises, as 
a rule, only an instrument sheltei', a maximum and a minimum ther- 
mometer, a rain gauge, and a graduated rule for rainfall measurements. 
Their records of observation show, for each day, the highest and the 
lowest temperature, the rainfall, the percentage of cloudiness, the 
direction of the wind, and the occasional special phenomena observed. 
These data are sexit regularly to the climate and crop section centers 
of their respective districts or States, whei'e weekly or monthly 
bulletins are compiled and published for the information of those 
especiall}^ interested in crop conditioixs. 

«Seventy-iifth meridian standard time, which is used in all references to time in 
this article. 
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WEATHER BUREAU STATIONS. 

The number of regular meteorological stations of the Weather 
Bureau at tl\e present time is, as has been stated, about 180 . Each is 
in charge of a trained observer of long experience, who is commis- 
sioned by the Secretary of Agriculture, on the recommendation of the 
chief of the Bureau, at a fixed annual salary. These stations have a 
far more complete equipment of instruments than is furnished to 
voluntary observers. The number of stations is much smaller in the 
West than in the more thickly populated East, since in their geo- 
graphical distribution due consideration must be given not 0013^ to 
obtaining the fullest possible information regarding general atmos- 
pheric conditions over the United States, but also to the most effect- 
ive distribution of information to the general public. Nearl}^ every 
important city has its Weather Bureau station. 

OFFICES AND INSTRUMENTS OF THE STATIONS. 

The stranger in any of our large cities who wishes to visit the 
Weather Bureau office is directed to a building several stories high, on 
the top of which, far above the din and bustle of the street, may be seen 
the busy instruments securing a record of the ever-changing elements. 
The elevator quickl}^ takes the visitor to the floor on which the office 
rooms are located. There he will be courteousl}^ received by the 
official in charge or by an assistant, who will gladly be of service if 
the caller comes after the morning map has been issued, when the 
pressure of office duties is not too great. Perhaps the visitor is 
alread}^ familiar with some of the instruments, but it ma}^ be neces- 
sary to explain the mercuinal barometer and the principle employed 
in its construction. The vacuum above the mercurial column will be 
pointed out, and the visitor will learn |hat the higher the instrument 
is taken the shorter will become the column of mercur}^ in the tube, 
because of the diminishing air pressure upon the surface of the mer- 
cuiy in the cistern, and as a consequence of the fact that the column 
of iiierciiiy in the tube is in equilibrium with the weight of the air 
pressing on the surface of the cistern. He will be told of the marked 
cliange.s in the barometer during the passage of storms, and will leaxii 
something of their causes. He will be shown the quadruple register, 
and will be surprised to learn that it is recording on a sheet of paper 
(f firing every hour and minute of the day just how fast the wind is 
blowing and from what direction; also whether the sun is shining or 
whether rain is falling, and if falling what the rate has been for any 
given time. He will note how the four hemispherical cups of the 
anemometer are driven around by the wind, and how this instrument 
counts off each mile of wind. The various parts of the quadruple 
register will be explained to him. He will learn how the electric 
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wires are coiiiiectecl and extended to the instruments that are exposed 
to the free movement of the air above the roof, and hoAv the roof 
instruments themselves arc enabled to teleg-raph the story of the out- 
side conditions throiig’h the medium of the wires and by aid of the 
clockwork that moves the sheets of paper containing the record. If 
the station is provided Avith a telethermograph, the visitor Avill be 
surprised by the ingenious mechanism employed in this instrument^ 
whicli transmits from the roof down to the office the report of the 
temperature of the outside air from minute to minute and from day to 
day. He will be interested in the thermometers of the office exhibit 
equipment, which are of the same pattern as those in actual use above 
the roof to show the temperature of the outside air, namely, the dry 
and Avet bulb thermometers, by means of Avhicb the current tempera- 
ture, the relative humidity, the dcAV-point, and the evaporating power 
of the air are determined, and the maximum and minimum thermome- 
ters, Avhich furnish the official record of the extremes in temperature 
during each twelve-hour period. He aatII see the barograph, Avhichy 
as he obserA^es, is continuously registering on paper the Aveight or 
pressure of the air, and the sunshine recorder, AAdiich automatically 
registers on the sheet of the quadruple register the duration of* sun-* 
shine. If not familiar Avith the weather map or Avith the wuxy in AAdiich: 
the telegraphic reports of obserA^ations are enciphered and transmit- 
ted by means of the telegraphic circuit system, he aatII hear a brief 
explanation of these matters, and others of possible interest. 

If the weather is not stormy, the visitor may desire to inspect the 
instruments on the roof. There he Avill be further interested to observe 
how the objects sought to be attained in the exposure of the instru- 
ments have been elfectecl, after much careful thought and study, by 
the use of maiyy ingenious devices. He Avill observe that the ther- 
mometers are exposed in a large Avooden box, Avith slanting roof and 
louvered sides, standing on a support above the roof. This shelter, 
while affording a free circulation of air about the tliermometers, pro- 
tects them from rain and stiOAv, from the clii’ect mys of the sun, and 
from heat radiated or reflected from the roof of the building. This 
method of exposing the thermometers is in use at all stations. All 
the instruments are receiA^ed from the instrument division at Wash- 
ington, after a thorough test as to their accuracy. The visitor will 
doubtless examine with interest the instruments used for collecting 
and measuring rainfall and snowfall. He wdll note that the self- 
registering rain gauge measures off each one-hundredth of an inch 
of rain as it falls, and that this measurement is by electrical means 
automatically recorded on the sheet of the quadruple register in 
the office beloAV. After an inspection of the instruments tho Adsitor 
Avill comprehend Avhy "\Yeather Bureau offices, in order to secure an 
unobstructed exposure of the wind A^ane, anemometer, etc., must haA^e 
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roofs higher than the adjacent buildings. In some cities he will tiiid 
that the forecast of the weather and temperature expected for the 
following day is announced from the roof of the office building by 
the display of flags and pennants having a distinctive meaning: in 
other cities lie will learn that two display staffs are used, as occasion 
may require — one for the cold-wave flag and the other for storiii- 
wariiing flags and lanterns. If the visitor desires further information 
as to Weather Bureau work, his attention will be invited to the 
weather map and other publications of the Bureau. Weather Bureau 
offices are open to the inspection of all visitors. 

GENERAL MANAGEMENT OF THE STATIONS. 

The general management of the affairs of the Bureau is directed 
from the central office at Washington, D. C. The chief executive is 
Prof. Willis L. Moore, who is^ assisted by the assistant chief, the chief 
clerk, and a staff of meteorologists and chiefs of divisions. The great 
amount of labor incident to the supervision of all stations in the service 
necessitates the employment of about one hundred and eight}’’ persons, 
chiefly clerks, in the various divisions of the central office. The nature 
of the duties performed in the central office is suggested by the names 
of its divisions, which are as follows, namely, chief clerk’s office, 
forecast division, division of records and meteorological data, climate 
and crop division, instrument division, telegraph division, division of 
supplies, publications division, division of accounts, review room, 
barometry section, library, and aerial exploration section. 

For the convenience of the general work of weather forecasting, 
the country is divided into the following-named forecast districts and 
centers: 

Boston ce^iter: The New England States— Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, and Connecticut. 

Chicago center: Illinois, Indiana, Michigan, Wisconsin, Minnesota, 
Iowa, Missouri, Kansas, Nebraska, South Dakota, North Dakota, and 
Montana. 

Bencer center: Colorado, New Mexico, Arizona, Utah, and Wyo- 
ming. 

San Francisco center: California and Nevada. 

Portlmid {Oregon) center: Washington, Oregon, and Idaho. 

New Orleans center: Louisiana, Texas, Oklahoma, Indian Territory, 
and Arkansas, and advisory warnings for Mexico. 

WasJmigton center: All States not included in the foregoing districts, 
namely, New York, Pennsylvania, New elersey, Delaware, Maryland, 
District of Columbia, Virginia, North Carolina, South Carolina, Geor- 
gia, Floi'ida, Alabama, Mississippi, Tennessee, Kentucky, Ohio, and 
West Virginia. 

The official in charge of each forecast center issues the morning 
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-forecasts, the cold-wave, frost, and other warnings (except hurricane 
And emergency warnings), and the storm warnings for his di>strict, for- 
-warding copies of the same immediatel}^, by telegraph, to Washington 

The forecast official at Washington makes all night forecasts, sjuiop- 
ses, and cold-wave warnings for the districts under all centers except 
San Francisco and Portland. The officials in charge of the latter two 
centers make night forecasts and 'svarnings for their respective districts, 

OFFICIALS AT THE STATIONS. 

Each Weather Bureau station has its official in charge, who conducts 
all the work under instructions from the chief of the Bureau, The 
number of assistants depends, of course, upon the amount of work to 
be done. About fifty of the smallest stations bave none; at the others, 
the number varies from one to eight or nine. At centers of forecast 
districts, such as Washington City, Chicago, and San Francisco, the 
official in charge has the rank of professor or district forecaster; at 
storm-warning section centers, as well as at climate and crop section 
centers, his rank is usuallj" local forecaster or dix'ector. In most other 
cases ho has the rank of observer. The olxservers are of several 
grades, the classification depending upon length of service, efficiency, 
industry, fitness, educational qualifications, conduct, etc. Vacancies 
in the position of observer are filled from the eligible list of those 
who have passed the required civil-service examination in meteorology 
and the ordinary English branches and algebra. The age limit of 
appointees is IS to 30 years. Nearly all stations have messenger boys. 
Applicants for the position of messenger are required to take a civil- 
service examination, and the age limit for appointees is 16 to 20 years. 
A printer is also included in the regular force at some stations. 

DUTIES PERFOKMED AT THE STATIONS. 

In giving some account of the duties performed at Weather Bureau 
stations, those common to most of the stations will be mentioned first. 
During the half hour from 7.S0 to 8 a. in. the observer at every 
station is taking the regular morning observation and preparing a 
telegraphic report of the meteorological conditions. He observes 
(from the roof) the condition of the sky; the direction of the wind; 
the clouds, their amount, kind, and direction of movement; and he 
scans the sky carefully for the appearance of any unusual phenomena; 
he measures the precipitation, rain, snow, sleet, or hail; reads the 
four thermometers-— the dry, the wet-bulb, the maximum, and the 
minimum; records all these observations on the blank form provided 
for the purpose; and /bsets” the self -registering thei’mometers for 
another twelve-hour period of registration. He then returns to the 
office and finishes the observation, which further includes the reading 
of the barometer and the wind dii^ection and velocity, and also the 
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^^eliecking*'' of the readings with those of the self-registering instru- 
ments. He then niiikes the calculations necessary to reduce the 
barometer reading to sea level, and completes the record of his obser- 
vations, taking great care to avoid the slightest error in any part of 
the record. In telegraphing the report a cipher code is in use at all 
stations. The following sample message and translation will illustrate 
the utility and economy of the code. It will be seen at a glance that 
the number of words saved is the difference between the words found 
ill the message and tlie numher of words used in writing the observa- 
tion out in full. 

Regular S a. rn. report. 

Memphis, Target, Liigmark, Ge^’ser, Buforite, Kirby, Tally, Frost, Chamois. 

Teanslailon of the cipher words. 

(telegraphic designation of station): Memphis, Tenn. 

Target (pressure and temperature): Barometer, 29.92; temperature, 44°. 

Lag mark for twenty -four hours, all of \Yhicli fell before S p. m.): 

Precipitation, 0.52 inch. 

Geijser (direction of wind, state of weather, and maximum thermometer) : Direction 
of wind, southeast; state of weather, cloudy; maximum temperature, 84°. 

BiifoTile (current wind velocity and minimum temperature) : Ouri’ent wind velocity, 
10 miles per hour; minimum teinx^erature, 3 S°. 

(decrease in pressure during two hours previous to observation, barograph 
record): Decrease in pressure, 0.10 inch. 

Tally (river observation) : Water level, 10 feet above xero of gauge, and falling. 
Light frost at station or in vicinity. 

Chamois (amount, kind, and direction of cloud, lower): Amount, 8 to 10 tenths; 
kind, stratus; direction moving from, south. 

The average number of cipher words in observation messages is 
jirobabl}" about live for each statiom 

The messages are transmitted over telegraphic ^‘circuits,’' and are 
received simultaneously at all places on the same circuit. 

A similar course is pursued when the messages are transferred from 
one circuit to another, so that each telegraphic office sends the report 
from its own station but once. The reports are ‘Srll in at about 10.30 
a. m. As soon as each sheet of the cipher messages is received at a 
Weather Bureau office the observers rapidly enter the data on 
geographical charts of the United States. Isobars (lines of equal 
barometric pressure) and isotherms (lines of equal tem|ierature) are 
then drawn, to show the distribution of these elements. Auxiliary 
charts are also drawn, to show the distribution of rainfall and the 
changes in temperature and pressure during the last 21 hours and the 
last 12 hours, as indicated by the reports. These duties must be per- 
formed rapidl}' and accurately, and when completed the charts are 
ready for the forecaster. This stage of the work is reached at practi- 
callj’^ the same time at every station in the country. About this time 
the State or general forecast is received from the district center, and 
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the local forecaster prepares a forecast for Ms city and vicinity. 
Then follows the work of distributing* the forecasts as rapidly as 
possible. This is the busiest hour of the day at Weather Bureau 
offices. The telephone is kept in constant use in answering special 
inquiries as to the probable condition of weather, wind, or temperature, 
and the forecasts are then telephoned to the newspaper offices and other 
offices that have been listed for the information. These duties and the 
work of printing and wrapping the daily maps, and stamping the fore- 
cast cards, so that they may be ready for the first mails, usually 
require the utmost exertion of the entire office force. When, at this 
time of the day, a storm warning, a cold-wave warning, a frost warning, 
or a flood warning is received, the extent to which the “rush” is 
increased may be imagined, for in these cases bulletins must be 
hurriedly prepared and telephone messages sent out for the informa- 
tion of the public and the. special industries or business interests most 
concerned. 

About 100 of the larger stations issue a daily weather map. This 
consists of a chart showing the weather conditions at the various 
stations whose reports have been received, the forecasts of the WT^ather 
and temperature during the next 36 hours for the city and State in 
which the station" is located or the map displayed, and a summaiy of 
the general weather conditions during the past 2-1 hours. All warn- 
ings received from the forecast center before going to press are 
printed conspicuously on the map. The maps of stations in the agri- 
cultural and fruit sections give special prominence to frost warnings; 
those on the seaboard to storm warnings and the expected direction 
and forcq of the wind; those situated on rivers to flood warnings and 
to forecasts of the rise and fall of the rivers. As a rule, the map can 
be furnished only for public display for the benefit of a community 
or for school instruction. Even with these limitations hundreds are 
issued daily at every station of considerable size. A popular method 
of disseminating the forecasts is by the forecast cards, which are so 
well known that no description of them need be given. As the cost 
involved in their issue is comparatively small, they are much more 
extensively distributed than the map, and most of the larger stations 
issue 1,500 to 2,500 of these cards daily for prominent display in public 
places.. ■ 

At every station an observation is taken at 8 p. m. This is of the 
same character as that taken at 8 a. m. No maps are printed in the 
evening, but the telegraphic reports of observations are sent, received, 
and charted, as a rule, in the same manner as the morning reports. 
At climate and crop centers the evening forecasts for the following 48 
hours are sent out on forecast cards for the benefit of the agidcultural 
interest, and, through the rural free-deliveiy routes, reach a lai*ge 
number of farmers the following morning. When storm warnings, 
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Golci-waue warnings. Hood warnings, etc., are received at night they 
receive the most prompt and effective distribution practicable at that 
time. At many important stations the night observer is required to 
telephone regularly some of the information contained in the 8 p. in. 
reports. At Cleveland, Ohio, for example, the two passenger steamslii p 
lines for Buffalo and Detroit are informed every evening as to the con- 
ditions existing at stations on Lake Erie and on Lake Huron, and the 
weather that is expected during their night trips. The preparation and 
deliver}" of the bulletins containing the reports of the 8 p. m. observations 
from the different stations, which are published in the newspapers of 
the following morning, is usually the last duty of the day. Weather 
Bureau oflices are almost invariably closed before midnight, and in some 
cases an hour or two earlier. Though but two observations are made 
regularl}' , special observations are taken and telegraphed wdien called 
for by the forecast olEcial at the district center, or by the. ofScial at 
Washington, or w"hen sudden and unexpected local changes occur in 
pressure, temperature, wind, etc. 

The preparation of records forms a large proportion of the station 
duties. All weather conditions, whether observed or automatically 
registered by the instruments, are recorded and summarized with great 
care and detail on blank forms prepared for the purpose. 

Among the reports of greatest importance is the daily journal, the 
purpose of which is to show those characteristics of the w’eather that 
are not easily susceptible of tabulation, and to preserve for reference 
a history of the official events of the day. 

In addition to the foregoing, there are many records kept that can 
not be enumerated here, but which are an essential part of the duties 
of every station. Further duties, such as those incident to the care of 
instruments and i>ropertj of every description, requisitions for neces- 
sary suppliCvS, etc., can be mentioned only in a general way. Each 
station has its share of correspondence with the central office and. with 
the public, the amount depending upon the importance of the station. 
At centers of climate and crop sections, especially, the amount of cor- 
respondence is necessarily large. 

INTEREST IN SPECIAL DATA OF THE STATIONS. 

Considerable labor is required in the preparation of special data for 
those who wish to learn what the records say as to the weather condi- 
tions on certain dates, or during certain periods, of the past. The 
engineer, health, and police departments of cities require the records 
of temperature, wind, and rainfall for various purposes; civil engineers 
find the rainfall records of great utility in the consideration of .plans 
for sewage systems, waterworks, etc. ; railwiiy companies consult them 
in the consideration of claims brought on account of injury to goods 
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ill transit; contractors engaged in various kinds of construction and 
repair work frequently find the records valuable in tliei,r calculations; 
city raihray companies and the law departoents of cities make frequent 
use of rainfall and snowfall data to aid in tlie settlement of claims for 
damages on account of personal injury alleged to have resulted from 
carelessness of the city or company; invalids and- tourists consult the 
climatological records when contemplating a journey; and the records 
are often produced in court to aid in the settlement of questions in 
regard to weather conditions at certain times in the past. “The United 
States Supreme Court has decided that the records of the Weather 
Bureau are competent evidence of the facts therein stated. 

ENCOURAGEMENT OE THE STUDY OF METEOROLOGY. 


The Bureau encourages the study of meteorology in the public 
schools and other educational institutions, and furnishes them the daily 
weather map free, but, as the map issue is necessarily restricted, it is 
impracticable to furnish this or other publications of like character 
free to pupils, or for private use. 


WEATHER-BUREAU FLAGS, PENNANTS, AND SIGNALS. 

The flags, pennants (figs. 1 and 2), and signals used by the Weather 
Bureau in forecasting the weather and temperature are explained by 
the Bureau as follows: 


STOEM AND HUKKICANE WARNINGS. 


Storm warnings. — A red flag with a black center indicates that a storm of marked 
violence is expected. The pennants displayed wdth the flags indicate the direction 
of the wind: red, easterly (from northeast to south); wdiite, westerly (from south- 
west to north). The pennant above the flag indicates tliat the wdnd is expected to 
blow from the northerly quadrants; below, from the southerly quadrants. By night 
a red light indicates easterly wdnds, and a wdiite light above a red light, westerly 
winds. 

Hurricane warning. — Two red flags with black centers, displayed one above the 
other, indicate the exjiected approach of a tropical hurricane, or one of those 
extremely severe and dangerous storms which occasionally move across the lakes 
and northern Atlantic coast. No night hurricane warnings are displayed. 


storm tvaming-a. 



NE. winds. 
1 . 


SE. winds. 

2 . 





NW. winds, 
3 . 


SW. winds. 
4 . 


Murricanis 



6 ;, ■ 

Fig. 1.— ■V^'^eather Bureau storm and hurricane warnings: 1, red pennant, red flag with black center; 
2, red flag with black center, red pennant; 3, white pennant, red flag with black center; 4, red flag 
with black center, white pennant; 6, red flags with black centers. 
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WEATHER FLAGS. 


The weather flags are five in number and of the forms as follows: 


No. 1. No. 2. No. 3. No. 4. No. 5. 



Fair weather. Rain or snow. Local rain Temperature. Cold wave. 

or snow. 


Fig. 2.— Weather Bureau flags used in displaying weather forecasts: No. 1, white; No. 2, blue; No. 3, 
upper half white, lower half blue; No. 4, black; No. 5, white with black center. 


When No. 4 is placed above No. 1, 2, or 3, it indicates warmer; when below, 
colder; when No. 4 is not displayed the temperature is expected to remain about 
stationary. During the late spring and early fall the cold-wave flag is also used 
to indicate anticipated frosts. 

WHISTLE SIGNALS. 


A w^arning blast of from fifteen to twenty seconds duration is sounded to attract 
attention. After this warning the longer blasts (of from four to six seconds dura- 
tion) refer to weather, and shorter blasts (of from one to three seconds duration) 
refer to temperature. Those for weather are sounded first. 


Blasts. Indicate. Blasts. Indicate. 

One long Fair weather. One short Lower temperature. 

Two long Rain or snow. Two short Higher temperature. 

Three long Local rain or snow. Three short Cold wwe. 

By repeating each combination a few times, with intervals of ten seconds, liability 
to error in interpreting the signals may be avoided. 


As far avS practicable, the forecast messages will be telegraphed at the expense of 
the W^eather Bureau; but, if this is impracticable, they will be furnished at the 
regular commercial rates and sent ‘‘ collect.’’ In no case will the forecasts be sent 
to a second address in any place, except at the expense of the applicant. 

Bersons desiring to display the flags or sound the whistle signals for the benefit of 
the public should communicate with the Weather Bureau officials in charge of the 
climate and crop service of their respective States, 


« The central stations of the climate and crop service of the several States are as 
follows: Montgomery, Ala.; Phoenix, Ariz.; Little Rock, Ark. ; San Francisco, Cal; 
Denver, Colo.; Jacksonville, Fla.; Atlanta, Oa. ; Boise, Idaho; Springfield, 111.; 
Indianapolis, Ind.; Des Moines, Iowa; Topeka, Ivans; Louisville, Ivy. ; New Orleans, 
La.; Baltimore, i\Id. (for Delaware and Maryland); Boston, Mass, (for New England), 
Lansing, Mich.; i\Iinneapolis, Minn.; Vicksburg, Miss.; Columbia, Mo.; Helena, 
Mont.; Lincoln, Nebr.; Carson City, Nev. ; New Brunswick, N. J. ; Santa Fe, N. 
Mex.; Ithaca, N. IT.; Raleigh, N. C. ; Bismarck, N. Dak.; Columbus, Ohio; Okla- 
homa, Okla. (for Oklahoma and Indian Territory); Portland, Oreg. ; Philadelphia, 
Pa.; Columbia, S. 0.; Huron, S. Dak.; Nashville, Tenn.; Galveston, Tex.; Salt 
Lake City, Utah; Richmond, Va.; Seattle, Wash.; Parkersburg, W. Va,; Milwau- 
kee, Whs.; Cheyenne, Wyo. 



THE OllOWINH OF LONG-STAPLE LPLANB COTTONS. 

By Herbert J. Webber, 

Physiologist in Charge of Plant-Breeding Laboratory, Bureau of Plant Indnstry. 

INTRODUCTION. 

The ordinary cotton grown in the United States has a short staple 
ranging in length from three-fourths of an inch to 1-g inches. Cotton 
of this grade can be grown without difficulty in many parts of the 
tropical and semi tropical regions of the world. The growing*of sorts 
with longer staple, that is, above li inches, is attended with some 
drawbacks, and the regions where these cottons can be produced to 
advantage are much more limited in extent and number than in the 
case of short-staple cottons. In the present cotton shortage the demand 
is for any and all cotton, though this is true at all times to a limited 
extent. The quantity of long-staple cotton produced is so limited in 
comparison to that of short staple that a shortage in the long-staple 
crop does not materiallj^ influence the short-staple market. The 
increasing prosperity of the people is leading to a greater demand for 
the finer cotton fabrics manufactured from long-staple cotton, and the 
fear has been expressed that the supply wdll not long be sufficient to 
^meet the demand. 

The growing of long-staple cottons is practicall}" confined to certain 
portions of Egypt and the United States. Small quantities of long- 
staple fiber are produced in other parts of the world, but the output 
is not yet sufficient to influence the market in any way. Considerable 
interest is being shown in the growing of such cottons in Cuba, Porto 
Rico, Haiti, and other of the West Indies^ but the industry in these 
islands is still in an experimental stage. Some cotton of fairl}?' long 
staple comes from Peru and Brazil, but as a whole the fiber is too 
coarse for fine spinning and is used largely in mixture with \vooL 

The cottons used for fine spinning are Sea Island, Egyptian, and the 
so-called long-staple Uplands, and the production of these types has 
thus far been limited to certain comparatively small areas. The 
supply of Sea Island cotton is produced in the Coastal Plain region of 
South Carolina, in central and eastern Georgia, and in northern 
Florida. The maximum production was reached in 1896-97, when the 
crop amounted to 103,516 bales. The amount has fallen considerably, 
and in 1900 only 97,279 bales were produced. Egyptian cotton is as 
yet grown exclusively in Egypt, the annual output from that country 
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being now about li million bale>s. The long-staple Upland cottons, 
the other group of cottons used for fine spinning and with wiiicii we 
are here principal^ concerned, are now grown mainly^iii the alluvial 
delta region of Mississippi and Louisiana, and to a limited extent in 
the rich valley lands of the Eed Eiver in Texas and Louisiana. Small 
quantities of long-staple Upland cotton are also produced here and 
there in all of the other cotton States. 

Ill the statistical returns in this country no distinction is made 
between long-staple Upland cottons and the ordinaiy short staple, and 
it is thus impossible to give a very accurate estimate of the production. 
An estimate has been made by Mr. Henry G. Kittredge, based upon 
the production of line yarn. He states: 

An approximate idea may possibly be had of the amount of long-stapled Upland 
American cotton used in the United States for line spinning, as represented by No. 
41 and over, by taking the 1900 census iigures, which give the consumption of Sea 
Island and Egyptian cottons at 74,287,566 pounds, and the total production of fine 
yarn at 77,195,871 pounds. Allowing a waste of 30 per cent on the assumption that 
these cottons were combed, we have a yarn production from them of 45,001,297 
pounds, which, deducted from the total amount of yarn, leaves 32,194,574 pounds of 
yarn made from tiie Upland variety. As much of this Upland cotton for the lower 
numbers in the range from No. 40 and upward is not combed, and can not be so 
readily assumed as for the numbers for which the Sea Island and imi)orted Egyptian 
cottons are used, the average waste in manufacture must be less than 30 per cent. 
I have, therefore, for purposes of calculation, called the percentage of waste on this 
cotton 20, which would make the 32,194,574 pounds of yarn represent 40,243,217 
pounds of raw cotton, or 80,486 bales of 500 pounds each. ^ 

There is widespread interest in the growing of long-staple cottons 
of better quality than the ordinary Uplands, and it is probable that 
the quantity of long-staple Upland cotton has been considerably 
increased since 1900, when this estimate was made. It is likely that 
the production of 1903 has been nearly 105,000 bales, as the cotton 
crop for that in the principal long-staple regions, notably in the 
delta region of Mississippi and Louisiana, -was generally considered to 
be even better than the crop of 1902. 

The increasing demand for long-staple cotton is ’well sliowm by the 
rapidly inereasing consumption of Egjq^tiaii and Sea Island cotton. 
Quoting again from the article Mr. Kittredge on ‘"The suppl}’’ of 
cotton for fine spinning ' • : 

Great Britain increased her consumption of Egyptian cotton during the twelve 
years ending with the season of 1901--2 over 38 per cent, and of Sea Island cotton 
over 9 per cent. For the same period the Continent increased its consumption of 

^»The so-called delta region of Mississippi and Louisiana, which is commonly known 
by this name in cotton circles, is not the true delta of the Mississippi River, but is 
an area bordering the river situated mainly betw^een Memphis, Term., and Natchez, 
Miss. It is a strip of rich alluvial land, extending in some places from 25 to 70 miles 
back from the river on each side. 

Kittredge, Henry G. The Supply of Cotton for Fine Spinning. In Transactions 
of the New England Cotton Manufacturers' Association, vol. 74, pp. 121-154. 
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Egyptian cotton nearly 112 per cent, and of Sea Island nearly 200 per cent. Daring 
the sanie time the United States increased its consumption of foreign (u^tton, cliiefly ■ 
Egyptian, over 080 per cent, and of Sea Island over 150 per cent. 

Should this rate of increase continue (and there is every reason to 
believe that it will), the time will soon come ivhen there will be a 
decided shortage of long-~staple cottons. How this increased demand 
can be met is therefore a very pertinent question at present. 

WHY THE CULTIVATION OF LONG-STAPLE UPLAND COTTONS SHOULD , BE 

EXTENDED. 

After a careful study of the cotton industiy of the United States 
the writer has come to the conclusion that the demand for long-staplq 
fine spinning cottons can best be met by increasing the growing of 
long-staple Upland varieties. This opinion is based on the characters 
of long-staple Upland varieties, which are probably better adapted to 
general cultivation in this countiy than any of the Sea Island or 
Egyptian kinds, and give with the different varieties now known all 
ranges of length of staple from li to 1| inches (Pis. I and 11). The 
fiber of some of the varieties is fine and silkj^, and can well take the 
place of Egyptian and of the coarser grades of Sea Island. The lino 
grades of Sea Island, which are equaled by no other cottons in the 
world, have only a very limited use, and their production is costly, 
requiring such a high degree of selection and cultivation that their 
use will probably never be very greatly extended. Sea Island cotton, 
moreover, has small bolls, very difficult to pick, and generally gives 
a veiy light iiield. The successful cultivation of this cotton, as stated 
above, is at present confined to a comparatively small area. It is prob- 
able that this variety could be improved and better adapted to the soil 
and climate in other parts of the cotton belt, but Upland cotton growers 
do not like the Sea Island plant, and it would be a difficult task to extend 
its culture very greatiiL 

Egyptian cotton (PL I, fig. 3) has the disadvantage of having small 
bolls and of being late in maturing. The bolls oxien better, however, 
than those of Sea Island, are more easily picked, and the yield is rather 
larger. . Experiments which have been conducted under the writer’s 
direction indicate that the Egyptian vaiieties can be successfully grown 
in vaidous parts of the South, but American planters will always pre- 
fer larger boiled sorts, and the introduction of these cottons into gen-^ 
eral cultivation will be slow. The writer believes, however, that if the 
demand for Egyptian cotton continues it may be grown extensively 
and with profit in .this country. The gi’eatest obstacle to its rapid 
introduction is the different form of bale used in shipping the Eg5^p- 
tian staple and the prejudice of manufacturers against taking the staple 
from a new region not in Egypt. If the American grown staple could 
be baled like the Egyptian and shipped from Alexandria instead of from* 
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American points, tliere is little doubt that it would find a ready market*^ 

' The present adverse conditions must be overcome, however, before 
the industry ciui be established in America, and this will probably 
require a number of 3 mars of experimentation. 

The long-staple Upland cottons, liowever, already have an estab- 
lished market and place in the countiw, and in general suit the ideals 
of the growers (PI. 111). IV proper attention to the methods of culti- 
vation and manuring, together with intelligent selection of the soils on 
wdiicli to grow the crop, the writer believes that their production is 
capable of almost unlimited extension. With the proper study and 
encouragement in the growing of these cottons there is certainly no 
doubt that the normal increase in the demand for long-staple cotton 
can be met. 

From the standpoint of the general improvement of the industry and 
of cotton fabrics, this increase is not sufficient. Long-staple cottons 
produce a better and stronger yarn or thread, and consequently a bet- 
ter wearing and superior qualit}" of cloth. In the improvement of the 
industry, therefore, cottons with a staple at least 14 inches long should 
gradually supplant the short-staple sorts. In connection with the use of 
long-staple cottons it is interesting to note that after careful tests, the 
United States Railwa}" Mail Service adopted a heavy duck cloth made 
from Sea Island cotton as the strongest, lightest, and most durable 
inaterial for the manufacture of mail bags, and the old leather bags 
formerly used have been abandoned. If individual fibers are of equal 
strength, it is easily seen that the longer the fiber the stronger will be the 
thread that is manufactured from it. When a cotton thread is broken 
there are always some individual libers, the ends of wdiieli lie near the 
breaking point, which simply slip apart without !)reaking. The longer 
the fiber the fewmr there wull be of such ends near any one breaking 
point, and therefore the greater the number of individual fibers that 
must be actually broken in breaking the thread. If other qualities 
are equal, therefore, the long-fibered cottons produce a ]:>etter and 
stronger varn and a better fabric. 

INTRODUOTIOX OF LOXG-STAFLE UPLAND COTTONS. 

The introductioii of long-staple Upland cottons has ])een compara- 
tively recent, but the extension of their use has been so gradual that 
Aheir liistoiy has not been carefully recorded, and even now" it is 
practicall}^ impossible to obtain reliable information regarding their 
origin and spread. The variety Peeler seems to have been the first 
introduced of what may be termed the long-staple Upland cottotts, 
though it is but slightly longer in staple than the ordinary ITplaiid. 
According to Prof. S. M. Tracy, this race originated in Wari:en County, 
Miss. , about 1864.. It produces a staple about 14 inches in' length, and has 
proba})ly progenitor of a number 'of our long-s'taple Uphmd 



Seeds with L int. Attached, iLEUsTRATrNG Types of Long Staple Cotton. 

Drdmary Sea Island. at, Allen Improved. 3, Imported Mit Afifi fEgyptian). 4, Sunflower. 




EDS WITH LiNT ATTACHED, {LLUSTRATiNG TYPES OF LONG AND SHORT STAPLE OOTTON. 
1, Griffin. 2, Southern Hope. 3, Truitt. 4, Hybnd caf Sea isfand Uplan.l. 
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sorts. It is interesting to note that the Peeler cotton i.s still culti\’ated 
extensively, although thecotton now known nnder this nameis probably 
quite different from the original varietjL The name has become so 
well known that it is largeh- used in trade to refer to any class of e.ottou 
the .staple of which will range about inche.s in length. 

The most marked advance in the development of the long-staple 
Upland cottons was achieved by the introduction of the Allen Long- 
Staple, which was originated by Mr. J. B. Allen, of Port Gib.son, 
Mi.s.s., about 1819. This variety is said by Mr. Allen to have come 
from a single line stalk selected in afield of the so-called “Bohemian” 
cotton, a variety which he had obtained from Louisiana and the origin 
of which was unknoAvn. The Bohemian cotton had a fiber about li 
inches long and Avas probably similar to Peeler, if indeed it AAms not 
identical Avith that variety. The original Allen Long-Staple cotton 
was a compact plant with large w'hite tufted seed and fiber l^- inches 
long. It might be supposed from the length of the fiber that the 
original plant w’as a hybrid of some Upland cotton with Sea Island, but 
Mr. Allen believes it to have been simph' an individual variation of a 
pure Upland plant. 

In 1892 Mr. Allen originated his Allen Yellow Bloom, Avhich came 
from a single plant growing in a field planted Avith Allen Long-Staple. 
It was the first plant Avith yelloAv floAvers that he had ever seen in fields 
of Allen Long-Staple, Avhich has cream-colored floAvers, and it was 
preserved as the progenitor of a nc'w race. The Allen Yellow Bloom 
had small seeds and rather smaller bolls than Alien Long-Staple, and 
Ava.s very productive. The lint ranged from 1-|- to It inches in length 
and constituted from 28 to 29 per cetvt of the seed cotton. The appear- 
ance of a yellow-fiowered plant among the Allen Long-Staple plants 
Avould indicate that hybridization Avith Sea Island cotton must have 
occurred .someAvhere in tlic remote ancestry of the race. 

Tlie Allen Long-Staple and Allen YelloAV Bloom Avere botli found to 
be rather .susceptible to anthracnose, or boll-rot, and in 1894 the Allen 
Hybrid wa.s introduced, which Avas not so .susceptible to this disease, 
and was hardier. Idiis variety was believed by the originator, Mr. 
Allen, to be a hybrid betAveen King and Allen Long-Staple, the orig- 
inal plant having the habit of branching and form of boll of King, but 
a long staple like Allen Long-Staple. 

In 1898 still another long-staple cotton Avas introduced and di.s- 
tributed by Mr. Allen. This was the Allen Improved (PI. I, fig. 2). 
Avhicli was supposed to be a hybrid betw'een his Yellow Blooni and 
Allen Hybrid. It was an improvement in having limbs of medium 
length and more puffy lint, Avhich is more easilv picked. 

The above descriptions of the varieties of long-staple cotton origi- 
nated by Mr. Allen Avill .show how the varieties of long-staple Upland 
cotton have usually been .secured and hoAV imperfectly their origin is 
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kiioivii. So, far as tlie writer can learn from cotton men and from, the 
history of the origin of yarieties, the long-staple. Upland cottons iirst 
came to be generally" known about ISSO or 1881. Previous to this time 
tlii\y had not been recognized as of any special value. It was not until 
Northern buyers began to go South and buy up the staple that the 
greater value of these cottons came to be known to the g!,*owers. In the 
alluvial delta region of Mississippi and Louisiana, where long-staple 
cottons first came into prominence, the soil is revy rich and does not 
require artificial fertilization to give good yields. One peculiarity of 
the fiber grown on such soils is its greater length and fineness as com- 
pared with that of the same variety grown on the poorer soils of the 
hill regions. This feature is one commonly observed by growers. 
The , better and richer the. >soil the longer and finer the fiber. Soils 
artiiicialh^ manured also show the same efiect in the quality of the 
fiber. The staple from, the long-staple delta region previous to about 
' 18S0 was largel}" shipped to New Orleans and sold tiiroiigli coi],iii„iission 
merchants, and did not ])ring much more to the planter than ordinary 
cotton. As a matter of fact, the staple was only about 1-^- to inches 
in length, a slight increase over ordinary Upland cotton, which was 
prol,>ably clue mainly to the fertility of the soil rather than to the char-,, 
acter of any particular varieU" or race. The so-called “Benders’'’ cot- 
ton, which is well known in the market under this name, is simply any 
cotton grown in the bends of the Mississippi River, which from its 
better quality and length of fiber has come to be known to buyers and 
manufacturers as of special grade. Much of it is doubtless Peeler 
cotton, but in the majority of cases the planters do not know what 
variety thej" are growing. 

VARIETIES OF LONG-STAPLE U1^LA,ND (?OTTON. 

The cottons grown in the United States lielong to four (:litre.i’ent 
groups: (.1) Sea Island; (2) Eg 3 .q:>tian; (3) Upland, or short staple; and, 
(4) long-staple Upland. The group of long-staple Uplands, or staple 
cottons as tlnev are freqiientl 3 ^ called 1 ) 3 " growers, includes now a hirgc 
number of races, some of them quite distinct in their characters. The 
following list of varieties and strains is not intended to be complete, 
the object being simplj" to calk the planters’ attention to some of the 
principal races that arc now being grown: 

Allen Improved. — The origin of the Allen long-staple cottons, 
iiaiiiel}", Allen Long-Staple, Alien Hybrid, Allen Yellow Bloom, and 
Allen Improved., has already been described. The Allen Impi'oved, the 
latest variet}’^ (PL I, fig. 2,. and PL IV, figs. 1, and 2), was distributed 
■first in 1900, and was iucliided'in' the seed distribution of the Depart- 
nieyit of Agriculture in 1902. The variety is recommended because of 
its p,roductiveness and its long staple. The bolls when ripe open up 










Plate 11! 


•Field OF Allen Improved Cotton at Port Gibson. Miss.; Showing Method 
OF Ridge Culture. 


Fig. 2.— Field of V^ell-open Long Staple Upland Cotton at Yazoo CitY; Miss. 






Mature Open and Unopen Bolls of Long Staple Upland Cotton. 

[Fia:.s. 1 aud 2, Allen Improved; fig. 3, Grilliii.] 
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wide, like ordinary Upland, letting* the cotton, hang out and iiiakiiig* it 
eas}' to pick. It is said to pick easier than the Allen Hy].)rid and to 
ha;\T‘. a stronger fiber. Mr. Allen states that it has stood the weather 
better for the past three years than any other ^^ariety of long staple lie 
has ever planted, not rotting in wet weatiier, as tiie Yellow'' Bloom does. 
It gives an average yield per acre of about pounds of seed (*ofc~ 

ton and from 300 to 500 pounds of lint. The crop of 1000, Mr. Allen 
states, sold for 17 cents per pound net; that of 1901 for 15 cents, and 
that of 1902 for from 16-1 to 17 cents. The staple of Allen cotton, 
according to the statements of spinners, can be handled successfully in 
W'arps from 50s to TOs, and in filing, up to 120s or 125s0'' 

Plant 3 to 6 feet high, compact, with two or three long basal limbs and one main 
central stem. Bolls of Upland type, medium size, slightly pointed, 4. to 5 locked, 
opening wide. Seeds medium large size, weighing 0.14 to 0.15 gram, gray tufted, 7 
to 9 per lock. Lint white, fine, and silky, 1| to If inches long, fairly strong. Per 
cent of lint, 27. Time of ripening, midseason. 

The Allen long-staple cottons are probably now more widely known 
and grown than any other of the long-staple Upland sorts. 

Griffin. — ^This variety is a long-staple, big-boll Upland cotton (PL 
II, fig. 1, Pi. IV, fig. 3, and Pi. V, fig. 2) produced by John Griffin at 
Eefuge plantation, near Greenville, 'Washington County, Miss. The 
first selection was made in the fall of 1867 and the seed planted in the 
spring of 1868. The variety resulted from a cross of the old “ Green 
Seed’- cotton with Sea Island, the cross being made to give a tendency 
to the Green Seed to produce a longer and finer fiber. The hybrid 
was from 12 to 16 feet high and very unproductive. It Vvas recrossed 
five years in succession wdth pollen of the constantty improved Green 
Seed. This resulted in reducing the stalk to within a few inches of 
the length of that of Green Seed, giving it a larger boll, and making 
it nearly as prolific. Every successive crossing was made on stalks 
wdiieh least resembled the Sea Island in form and most nearty approxi- 
mated the Sea Island in character of lint. After about ten years of 
selection some seed were distributed among friends in tlie vicinity of 
Greenville, and a few bushels ^vere sold. The variety, how^ever, wms 
never very generally distributed until it was included in the seed dis- 
tribution of the Department of Agriculture in 1902. 

Griffin cotton is 'without question one of the best long-staple Upland 
sorts that have ever been produced. Unfortunately, the lint is not 
very uniform in length, and is inclined to be loivin strength. In size 
of boll, ease of picking, and productiveness, the variety is very good. 
A peculiar feature of Griffin cotton is its tendency to produce a few 
very long fibers. Frequently a group of, several dozen fibers wull ■ 
reach a length of 2-|- or 3 'inches, while the average length is, only about 
If to 1|- inches. 


^ Standard sizes of yarn, similar to the familiar sizes of sewing thread. 
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The average yield per acre at Mr. Gh‘iffin\s phintatioig on Mississippi 
bottom land not having ];)een cnltivated more than twenty years, is 
about 4(H3 pounds of lint cotton. On fresh land of this sort it yields 
about 500 pounds of lint cotton per acre. The proportion of lint to 
seed cotton, Mr, Griffin states, is about 28 per cent. Professor Tracy, 
at the Mississippi experiment station, gave the percentage as 28 to 29. 
Professor Diiggar, at the Alabama experiment station, obtained 29.2 
per cent from the crop grown at Auburn, Ala. The crop produced at 
Columbia, S. C., the past season gave about 29 per cent. 

As an indication of the market value of this cotton, Mr. Griffin gives 
results of sales as follows: IVheu short-staple was selling at 5 cents 
per pound Glriflin sold at 8| cents. In 1900, when short-staple cotton 
was quoted at between 8 and 9 cents, Griiiin sold for 15 cents. In 
1901 it sold for 12 cents, against S cents for short-staple of the same 
grade. 

Plants to 5 feet liigli, vigorous and prolilic, with main central stern and several 
large spreading linibs below; foliage pale green. Bolls inediuin large, ovate, blunt- 
pointed, 4 to 5 locked, opening well. Seeds of medium size, weighing about 0.12 to 
0.13 gram, gray tufted, 7 to 10 per lock. Lint White, fine, and silky, rather variable 
in length, ranging from IJ to 11 inches; per cent of lint, about 28 to 29. Season 
medium. 

Cook, — Originated by W. A. Cook, of Newman, Miss., from a single 
select stalk found in a field of ordinary cotton in 1884. The plant is 
prolific and a vigorous grower. The bolls, which open well and are 
easy to pick, are large and long; season of inaturing,j medium late; lint 
27 to 28 per cent, with length of about If inches; strength, medium. 
Cook is recognized as one of the best of the long-staple Upland varie- 
ties and is cultivated exten.sively in the delta region. In trials in 
South Carolina the results were indifferent, but tests should be repeated 
before condemning the variety for that section. A strain of this vari- 
ety grown near Yazoo Cilw, Miss., examined by tlie writer in tliesiiin- 
iiier of 1903, gav^e uniformly the strongest fiber, of any long-staple 
cotton tested in that region. 

CoMMANDE'R.— -This Variety^ was originated by It. C. Commander, of 
Florence, S. C., from seed obtained in Virginia. The plant is similar 
to Peterkin in shape. The bolls are ovate, mediuiii to small in size, 
but open well; lint, 1|- to li inches in length. The Commander cotton 
has come to be well known in the vicinity of Florence, and is said to 
be thoroughly adapted to growth in that section. 

Moon. — Originated by J. Moon, of Peyton ville, Ark., about 1875, 
being a selection from a single plant producing a specially^ fine staple. 
Bolls, large, oval, medium in time of ripening; lint, 31 to 33 per cent; 
staple, li to 1| inches; medium in time of maturity^ The lint of this 
variety^ is said to be very strong, but the writer has had no opportunity 
to confirm this statement. The variety is still grown in parts of 
Arkansas and Louisiana. 
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Fig. 1 .—Plant of Sunflower Cotton, Grown at Columbia, S. C. 


Fig. 2,— Plant of Griffin Cotton, Grown at Columbia, S. C. 
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Feeler. — T'his .was probably the iirst of the loiig-stapic Upland 
varieties to be introduced, and v/as originated in Warren (h)iiiity. 
Miss., about ISOd. Bolls large, opeiung well and easy to pick; lint, 

30 to 32 per cent; staple, li inches long; season of maturing, late. 
This is proliabi}" the most widelj^ grown of the long- staple Upland 
cottons, being in general cultivation throughout the delta region of 
Mississippi and Louisiana. It is so wtII known that any cotton of this 
length is not uncomiiionly referred to in the market as Peeler cotton. 
It is stated by manufacturers that Peeler cotton can be spun in warps 
from dOs to oOs, and in tilling from 50s to 70s. 

Southern Hope. — According to Prof. S. M. Tracy, this variety was 
originated many years ago by Col. F. Robieu, of Louisiana, from seed 
said to have come from Peru. It produces a staple averaging about 
li inches in length and yields from 30 to 32 per cent of lint. It 
matures late, but is ordinarily early enough to give good results in 
the delta region, wdiere it is widely grown. It is considered one of the 
best varieties for general culture in that section. 

Sunflower. — This variety (PL I, fig. d, and PL V, fig. 1) is of 
unknown parentage, being the offspring of seeds shipped to an oil mill 
in Yazoo City, Miss., in 1900, which were purchased for planting by 
Marx Schaefer. Selections of seed from the best-shaped and most 
prolific plants were made that season, and the same method of selection 
has been followed for each succeeding crop, with the result of making 
the plants more uniform in shape and more prolific. The yield has 
been from 300 to 500 pounds of lint per acre, fully equal to the yields 
of short-staple varieties grown during the same .season on the same 
plantation. The crops sold in Yazoo City during the last three 3mars 
have brought to 151 cents per pound, and no other cottons sold in 
the same market have brought a higher price. 

Plant vigorous and productive. Bolls medium size, ovate, blunt-pointed, opening 
well, but not dropping the seed cotton. Lint line, ll to inches in length; 30 to 

31 per cent of the seed cotton. Season early. 

The writer grew a small plat of Sunliower cotton during the season 
of 1903 at Columbia, S. C., in comparison with all of the well-known 
varieties of long-staple Uplands. It is certainl}’ a distinct variety from 
any known to him, being about ten days earlier than any long-staple 
Upland variety tested in comparison with it. Its earliness and pro- 
ductiveness indicate that it will be found a good variety for general 
culture. 

Miscellaneous. — Aside from the varieties or races above described 
there are a nuinber of other less. known sorts which ma}^ prove valu- 
able in certain sections. Among these ma}^ be mentioned the following: 
Bailey, Brag Long-Staple, Cobweb, Cochran, Colthorp Pride, Ethridge, 
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Eureka, Ferrell Prolifiea Jones Long-Staple, Maxey, Osier or Ozier 
Silk, Six Oaks, Willis, Woiiderf 111, Black Rattler, Toale, Howie, etc, « 

i^ifeovemext of takieties. 

Considering the short period that has elapsed since the introduction 
of the first of the long-staple Upland cottons, great advance has been 
ioacle in the general iiiiproyement of the varieties. Much still remains 
to be done, however, to adapt them better to general culture. The 
chief objection to these cottons, as a class, is their light viekL None 
of them, gives more than 28 to 32 per cent of lint, and as an average 
the longer-stapled forms seldom give more than 27 or 28 per cent of 
lint. Thus, while the.' yield of seed cotton is frequently as great as in 
the ease of short-staple sorts, the lint yield is ordinaril}^ considerably 
lower, xl yield of a bale per acre is sometimes made of varieties like 
Allen and Sunflower, but the same fields. under the same conditions 
w^ould probably have given a somewhat larger yield of some of the 
short-staple sorts. There would seem to be no inherent reason wdiy 
these long-staple Uplands can not be made as productive as the ordinary 
short staple. Some of them - have the same form of plant, leaf, and 
boll as ordinary Upland cottons, and the production of long fiber, so 
far as we can judge, requires no more actual plant food per pound of 
fiber than the production of a short staple. The low percentage of lint 
and consequent low yield must be improved until as much lint per acre 
of 1| or li inch fiber can be grown as of the short staple. For several 
years the writer has been conducting experiments in the production of 
long-stapled, big-bolled Uplands by hybridizing varieties of the ordi- 
oaiw short-staple sorts with Sea Island. The necessity for securing sorts 
giving a larger percentage of lint per weight of seed cotton has been con- 
stantly kept in mind, and very many individual plants have been found 
having much better covered seeds and jfielding a larger percentage of 
lint than any of the long-stapled Uplands now grown. Twn seeds from 
one of these hybrids are shown in Pi. II, fig. 4. None of these hybrids 
has as yet been bred into a fixed race, but it is believed that this can 
be accomplished, and careful experiments are being conducted w^ith 
this' end in view. 

Some of the shorter stapled races of long-staple Uplands no'w give a 
fair percentage of lint per seed, and nearly equal ordinary short-staple 
sorts in productiveness. Peeler,, which has fiber from 1^- to li inches 
long,: gives from 30' to, 32 per cent of lint, and Southern Hope, which 
has .fiber averaging about li inches in length, usually gives .from 30 to 
32 per cent. Even the longest stapled of these sorts .are but little below 
ordinary short-staple cotton' in^' productiveness, and with the greater 

«For descriptions of most of these. varieties, see Prof, S. M. Tracy’s “Cultivated 
varieties of cottons,” in The Cotton Plant, Bulletin 33, Office of Experiment Stations, 
T- S. Department of Agriculture. \ 
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value of the lint their growth is probably rather moi’e remunerative 
under ordinary conditions where thej" can be grown to advantage. 

The fiber of the long-staple LTpland races is also rather low in strength^ 
and this is another feature that must be improved before they will be 
perfectly satisfactory. Different individual plants, vary greatly in 
strength of lint, and there can be no doubt that stronger iibered varie- 
ties can be produced. Some varieties under certain coiiditioiis w^ill pro- 
duce strong fiber and under other conditions weak liber. It is probable 
that the nature or composition of the soil and of the , fertilizer used 
has much to do with this character, but the knowledge now possessed 
is. not sufficient to allow of definite statements. It is a general belief 
that staple produced by plants grown on light, sterile soils is weaker 
than that produced by plants growm on rich soils. The correctiiess of 
this statement is doubtful, however, as the writer has found sterile 
fields producing strong fiber, while the rich delta lands of Mississippi, 
planted with the same variety, give a fiber generally low in strength. 
The writer is a^vare that strength in cotton fiber is relative. What is 
strong for a long-staple Upland would be weak indeed for a Sea Island 
or Egyptian. Many times, in discussions with cotton buyers regard- 
ing the strength of long-staple Upland cottons, he has found that their 
knowledge is based on a comparison of localljr grown sorts only. 
There can be no question that as a group the long-staple Uplands arc 
weak in fiber, and that varieties with uniformly stronger fiber are much 
to be desired. 

Other features to be desired in improved varieties are uniformity in 
length of staple, larger bolls, and earlier maturity. In almost all of the 
long-staple Upland sorts the lint is rather shorter on the pointed than 
on the rounded end of the seed, and when the staple reaches li inches 
in length it is important that it be uniform in length. In some sorts, 
such as Griffin, some of the fibers are very long, reaching and 3 
inches, while the majority are only If inches (PL II, fig. 1). This w^oiild 
cause wmste in manufacturing, and is thus an uiidesiiuble character. 
All of the varieties of these cottons now known, except Griffin, have 
comparativel}^ small bolls, and large-boiled varieties arc great!}^ in 
demand among American growers because of the ease in picking, etc. 
Most of the varieties are late, and eaxly maturit}’^ in all cotton is of 
great importance. The Sunflower is nearly ten days earlier than any 
other long-staple cotton known to the writer, but still earlier varieties 
are miicli to be desired. The improvements considered desirable are 
discussed here to call the attention of growlers to them, with the hope 
that varieties showing some of these characters wa.j shortly be secured. 

THE SELECTION dE SEED. 

It is a well-known fact that races of cotton become mixed and impure 
■ unless special care is taken to prevent crossing with other sorts. If, 
therefore, fields of long-staple Upland cotton are growing in the 
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Ticinity of fields of ordinaiy short-staple Upland cotton, the seed for 
pkiiitiiis,’ should he taken at soiiie distance froman^'^- slioi t-staple plants. 
It is deSrable to locate the seed held off hy itself, half a mile or more 
from any other cotton. Besides precautions to keep the seed pure, it 
is also veiT desiralde that some careful method of seed selection be 
regularly followed. It is desirable to keep the variety up to its full 
prodiictiVeiiess and better adapt it to local conditions, and this may 
be accomplished b}' simple and inexpensive methods of seed selection. 
The following is a simple method, and one which is easy of application: 

Choose one or more cai’efiil pickers that remain on the plantation 
coiitiiiiiOLisIj from year to year and train them to recognize the best 
plants, that is, those most productive, earliest in maturing, and having 
the largest, best-formed, and most numerous bolls. It is also advisable, 
where time permits, to have these special pickers learn to the lint 
from the seed cotton and test it as to length, to see that thi>s quality is 
maintained up to the maximum. Each year, before the first and 
second general pickings, have these skilled pickers go over the field 
and pick the cotton from the best plants only. These pickers should 
of course be paid by the day, and not according to the quantity 
picked. Sufficient seed cotton should be thus carefully picked to fur- 
nish, when ginned, the amoiuit of seed necessary for planting the next 
year. To avoid mixing, preserve such seed separately, and gin it on 
a carefully cleaned gin. 

There is some difference of opinion as to the best cotton to pick for 
seech Most planters claim that it is not best to take the cotton either 
from the first bolls that open, as these are liable to be small and imper- 
fectly formed, or from those that open late in the season. Probably 
the first and second pickings furnish the most desirable seed, if care is 
used not to pick from of the small or poorly formed bolls. Owing 
to the danger of picking the cotton from small and imperfectly formed 
bolls, it is freqaently recommended that the seed be saved from the 
second and third pickings, wffiere four pickings are made. More exact 
data, showing more definite^ the effect of selecting seed from differ- 
ent pickings, ai*e very much desired. 

Where growers are in a position to do so, they should adopt a more 
careful method of selection than that described above. More com- 
plete methods will be found fully described in an article by the writer 
on “The improvement of cotton by seed selection’’ in the Yearbook 
of the Department for 1902. 

METHODS OF OUDTIYATION. 

The methods of cultivation used with long-staple Upland cottons are 
the same as those used in cultivating ordinary cottons, and need not be 
described in detail. These methods should vary according to the locality 
and soil conditions. In the delta region of Mississippi and Louisiana, 
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•where the long-staple Upland cottons are extensh''el 3 ^ grown, a certain 
method of culture is quite generally" used, hut under other conditions 
this method would probably not prove satisfactoi^u In regions where 
the}^ have not been grown to any extent, the best direction for their 
cultivation and manuring that can be given is simplj^ to follo^r the 
practice that has been found to give the most satisfactory results with 
ordinary cotton. In the delta region, where the soil is veiy rich, the 
rows are placed from 4^ to 6 feet apart and the plants from 15 to 20 
inches apart in the ro\vs. In many cases the rows are placed mych 
nearer together, some fields being planted at about and 4 feet. 
In this 1 ‘egion the rows are planted on rather high beds, this being 
necessitated by the lowness of the soil, to secure drainage. (See PL 
III, fig. 1.) In South Carolina and Georgia the writer has seen excel- 
lent results with comparatively level culture. In the delta region 
the land for cotton, when following corn and cowpeas, is usually 
plowed before Christmas, no fertilizer being used. The plow is 
usually run about 3 inches deep. Shallow plowing is the general 
practice in this region. The more shallow the cultivation, the better 
the crop,’’ is a statement which several of the best growers emphasized 
in talking with the writer. It is not probable, however, that this 
practice would prove at all satisfactory in other regions. After the 
first plowing the land lies idle until about the middle of March, when 
it is rebedcled read}^ for planting. The average date when planting 
begins in the delta section is about April 10. 

If the land intended for cotton was planted in cotton the preceding 
year nothing is done toward the preparation of the soil until the last 
of Januaiy or in February, when the land is rebedded, the soil being 
turned into the old water furrow, and the beds made alternate with those 
of the preceding year. If the stalks of the preceding crop are difficult 
to turn under, they are knocked down and broken up by running a corn- 
stalk cutter over the field. In the delta region described, cotton is ordi- 
narily" planted by som e single-row planter. Corn planters are some times 
used with cottons that have smooth black seeds, but their use is seldom 
possible, as none of the varieties has uniformly smooth seeds, and ordi- 
narily a force-feed planter is necessary. Frequent and shallow cultiva- 
tion has in general been found to give the best results in this section. 
A cultivation is given about eveiy ten days, the aim being to keep the 
surface throughout stirred up and loose, so as to form a sort of mulch 
for the moister soils below and to keep the weeds down. The culti- 
vation should be continued till the cotton becomes too large to admit 
of passing between the rows. The principal tools used for cultivation 
in the delta region are the sweep and some cultivator with narrow 
2|-inch-wide shovels. If the fields get too grassy and weedy, as some- 
times occurs, it may he necessaiy to turn the weeds under with a plow. 
The general practice is to hoe about four times during the season. 
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I lua.‘Tr do not toe fLS mairv tiiiies as tiiej eiiltiratfA. The 

Ss uoii-ral!v laid Iny all cultivation ceasing, about the 10th to the 
itha of Jijly. Soiiietimes the eiilirvatioii is contiiraed until August if 
this is found iieeessar}'. 

FIGKIYG, GIYYIYG, AND BALING. 

In the giiining and baling of long>staple Upland cotton it is neces- 
sary to bear in niiad at every point that a line product is being handled, 
and that great care is iiecessaiy if the greatest profit is to be realized. 
This is particularly the case in connection with picking, preserving, 
giiiniiig, and haling. Greater care should be exercised in the picking 
to avoid getting the fiber mixed with fragments of leaves, bolls, etc. 
Fiber iroiii immature and weather-stained bolls should also be discarded. 
Pickers familiar with ordinary cotton methods are likely to be too 
careless in their endeavor to gather large quantities and thereby 
increase th^eir wages. In fine grades of long-staple Upland cotton it 
will probably also be found desirable to spread the seed cotton on a 
.platform to dry in the sun for a few hours before storing it. Tlii>s ' 
practice is regularly followed by Sea Island cotton growers, but so far 
as the writer is informed, has not been adopted by growers of the long- 
staple Upland, and it must be conceded that fair results are obtained 
where no drying is practiced. It is of course necessary after heavy 
dews and rains that the seed cotton be thoroughly dried before storing 
. it in the seed bouse. ' ■ 

The difficulty of properly ginning long-staple Upland cottons has 
been considered an impediment to their general cultivation. It is 
generally recognized that long-staple Sea Island sorts require to be 
ginned on a roller gin, as the saw gins tear and break the fiber to such 
an extent as greatl}^ to reduce its %'alue. It is also very commonly 
supposed that the long-staple Upland cottons require to be ginned on 
a roller gin, and this understanding has prevented' many from attempt- 
ing to grow these cottons, as roller gins are ordinarily accessible only 
to growers in regions where Sea Island cotton is cultivated. Experi- 
ence has shown, however, that long-staple Upland cottons can bo 
ginned on ordinary saw gins if care is used in the process. Before 
'giniiing these cottons the gin saws should be sharpened square across 
.. .the teeth and then dulled somewhat by use in ginning ordinary short 
■staples. " It'' is also important to imii the gin at a lower rate of' speed 
than in ginning short-staple cottons. All through the delta' region, 
where the long-staple Upland cottons are grown, they are uniformly 
ginned on saw gins, the saws, being I'un usually at a speed of 'about 300 
revolutions per minute. The 'finest 'Stand of, rollei’''gin$ which the 
writev has ever seen was installed by a .company, at'' Vi'ek,sburg, Miss., 
especially to gin cottons of this sort; There can be no doubt that the 
cotton ginned on roller gins is much superior to the saw-ginned product, 
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yet this fine stand of roller gins remains idle and unused. Roller 
gioiiiiig is so much slower and m'orc costly that growers prefer to. use 
saw gins. Much of the long-staple cottoip however, is veiy poorly 
ginned, being torn and cut up and full of so that its value is 

greatly reduced. It is a question whether it would not be better to 
iisC' roller gins in preparing the longest fibered sorts, but they are not 
now used. The fact that no roller gin is accessible on which to gin the 
product need not deter anyone from cultivating these cottons. When 
the precautions above given are carefully observed the long-staple 
Upland cottons may be satisfactorily ginned on any ordinary saw gin 
if the seed cotton is well matured and preserved thoroughly diy aiici in 
good condition. 

Long-staple Upland cotton is baled exactly the same as short- staple 
cotton, that is, in the ordinary square gin bales or in round bales. 
By far the larger part of the crop is put up in square bales, rather 
more care than irsual being taken to cover the entire surface of the 
bale with closely woven burlap. The cotton being more valuable than 
ordinary cotton, more care should bo exercised to protect it from 
becoming stained and damaged in shipment. The round bale is par- 
ticularly well adapted for long-staple cottons, and the writer would 
urge the use of this form of bale wherever possible. The process of 
recompressing the square bale is known to break and seriously injure 
loiig-fibered cottons by the sudden thrust under great pressure, and is 
never used with the fine long-staple Sea Island cottons. the use 
of the round bale this source of injury is avoided and the fiber is put 
up in a neat package, specially adapted for shipment by rail or steamer. 

J^IAEKETING. 

It is also important that growers of long-staple Upland cottons give 
special attention to the marketing of the product. The writer in the 
season of 1902 saw several bales of long-staple Upland cotton sold to a 
buyer at a small interior town in South Carolina for 10 cents per pound 
which were certainly equal to bales of similar cotton which he saw sold 
in the New Orleans market the week following at 15 cents per pound, 
when ordinary cotton was selling at Si cents. Many, of the failures 
with long-staple Upland cotton have been due to lack of experience 
on the part of the grower in the matter of marketing. Many buyers 
take advantage of the growers’ ignorance and purchase cotton for 10 
cents per pound that is worth 15 cents and reali:se the diflereiiee 
themselves. Iii many localities where long-staple cotton is not gener- 
ally grown, the buyers are not informed as to the value of the different 
grades and necessarily protect themselves by giving the rninimum 
price. In l-i-i^^eh staple, for instance, scant quarter, quarter, and full 
quarter give variations in value which are important to the grower. 
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Eveiy eighth or sixteenth of an inch added to the length of the fiber 
increases the value. 

The following prices, obtained for long-staple cottons marketed at 
Yazoo Cit}', Miss., the past autumn, indicate something of the range 
of value of ditferent lengths of staple: 


Prices of cotton of different lengths of staple. 


Nanie oi cotton. 

Grade 
length, full. 

Date sold. 

Price per 
pound. 

Sunflower 

Inches. 

1| to 

If to U 
1| to : 

n 

October 1 

Cents. 

Do 

October S 

15 

A lion i 

October 8 

15 

Southern Hope.. 

September 30 . . . 

121 

Chitister 


September 30 . . . 

12| 

Do 

1? 

September 30 . . . 

13^- 


Ordinaiy cotton in the same market sold October 8 at about 9 cents, 
and this was about the average price from September 30 to October 8, 

Until buyers inform themselves on the value of long-staple cotton 
and pay reasonable prices it will have to be consigned to general 
long-staple markets, such as New Orleans, Vicksburg, Savannah, or 
Charleston, or to some of the large New England markets, such as 
Providence or Boston. An increasing number of Southern mills, par- 
ticularly in Georgia and South Carolina, are coming to use long-staple 
cotton purchased mainly in Mississippi and Louisiana. In the imme- 
diate vicinity of such mills a ready home market should be obtained 
for the long-staple product. The length of staple desired by such 
mills should be ascertained and varieties selected for cultivation which 
ordinarily produce staple of this length. 

Long-staple Upland cottons have been suceessfully grown in many 
sections in South Carolina, Georgia, Alabama, and Texas not now 
recognized as in the regions producing these cottons. There seems to 
be no reason why these cottons can not be grown on any good, rich 
cotton land properly manured and cultivated. In any good cotton 
region wUere mills are located which use long staple, the growing of 
this cotton in the immediate vicinity should be thoroughly tested and 
encouraged. By a proper selection of varieties the writer believes 
that staple of almost any length desired, up to inches, can be pro- 
duced on good soils in any good cotton region, and the cooperation of 
mill owners and planters in the production of the staple desired should 
result in benefit to both. 




THE UNITED STATES DEPAETMENT OF AOEICTIITUBE 
AND SILK CULTUEE. 


By 1., O. Howard, Ph. H., 

Entomologist. 

EARLY SILK CULTURE IN THE UNITED STATES. 

Silk culture was carried on to some extent the early colonists 
of Virginia, South Carolina, and Georgia. Some reeling was done 
upon hand reels, and both reeled silk and cocoons w'cre exported to 
Europe. Silk culture is said to have been introduced into New 
England about the year 1660 b}" a Mr. Aspinwall, who had nurseries 
of the mulberry at New Haven and on Long Island. Some trees were 
transplanted in Mansfield, Conn., and Mr. AspinwMl furnished tlie 
inliabitants of that towm with the eggs of the silkworm. Reverend 
Doctor Styles, an earl}?^ president of Yale College, aided Mr. Aspinwall 
in his efforts to introduce the culture in Connecticut. The progress 
of the work was arrested by the w^ar of the Revolution. Silk culture 
was also begun in Pennsylvania and New Jersey in 1771, and here also 
was interrupted by the Revolutionary War, but it w^as partly revived 
after the treaty of peace. A few people retained their interest in the 
industry during the early part of the nineteenth century, and in the 
late twenties a , resolution w^as introduced into the House of Repre- 
sentatives directing the compilation of a manual on the culture of 
silk. Plouse Document No. 226 of the Twentieth Congress, iirst 
session (1828), is a treatise on the rearing of silkworms, by Mr, 
De Hazzi, of Munich, translated from the German apparently by Mr. 
James Mease, of Washington, D. C. This seems to have been the 
first Gon*gressional action favoring silk culture. In 1831 the house of 
representatives of the State of Massachusetts investigated the possi- 
bility of silk culture in that Commonwealth, and re>solution of 
February 24, 1831, the governor was requested to have compiled and 
printed “ a concise manual to contain the best information respecting 
the growth of the mulberry tree, with suitable directions for the 
culture of silk,” and directing that the manual be distributed in suit- 
able numbers in the city of Boston and in every town of the Common- 
wealth, the expense not to exceed $600. Later an additional number 
of copies was purchased, and the Congress of the United States passed 
a resolution to purchase 2,000 copies for distribution by members. 
The result was a manual by J. H. Cobb, published in Boston in 1831 
(new edition, 1833). 
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TIII^ ^llOIirS MULTlCAtJLIS CRAZE. 

Following' the publication of the liook Mieiitioiied there began a 
determined eifort to establish silk culture on a linn basis in the United 
States. It was estimated that 4 tons of silk cocoons were produced 
ill 1SS3 ill the coiiidy of Windham^ Conn. Individuals in Massa- 
chusetts were said to have cultivated it with success for thirt}" years. 
This interest in silk culture soon passed beyond bounds, and there 
orig-ioated what is known as the Mortis imilticmdis craze. Antici- 
pating a most profitable investment, if not speedy riches, thousands 
of iiiclividaals purchased mulberry plants of the Multicaulis species 
and planted large areas of valuahle land. The investments far exceeded 
possible returns; hear}’' frosts destroy- ed the plantations of trees, and 
in the course of a few jrears the msiny failures and great disappoint- 
ments caused so complete a revulsion of feeling that not only was silk 
culture practically abandoned all through the States, but the very 
name became a b 3 wvord. 


THE SILK INUrSTRY IX CALIFORNIA. 

Ten years or more after the discovery of gold in California had 
attracted many thousands of people to that State, and at a time when 
its extraordinary agricultural prospects were first beginning to be 
exploited, the silk industry began to raise its head thcu*e. Near San 
Jose, in 1861, a Frenchman named L. Prevost, having begun the 
propagation of the mulberry, succeeded in raising excellent cocoons. 
In the transactions of the State Agricultural Society for 1864-~65, Mr. 
Prevost published a short article on silk culture in California, in which 
he showed that his first plantings were made in 1858 or 1854, and that 
he had induced two ladies, named A. Packard and E. Goux, of Santa 
Barbara, to start a plantation of 3,000 trees, wfith the result that in 1S64 
they raised 5 pounds of silkworm- egg>s. Plantations had also been made 
in the San Joacpiin Yaliev, and 50,000 trees had been set out near 
central Utah. The profits anticipated b}" ilr. Prevost were largely in 
the sale of eggs,, and he stated that he had received orders from Italy 
for 100, pounds and from Mexico for. 500 ounces. 

In 1865 the legislature of California ofiered a -bounty for the pro- 
duction of mulberry trees and silk cocoons, and in the transactions of 
the State Agricultural Society for 1866-67 it was stated that the liberal 
aetion of the legislature and the success which attended the production 
of mulberry trees and silk cocoons had induced the starting of a very 
extensive factory at San elose. The statement was made' that "the 
necessary machinery had' been purchased andfimported.;, ' 

In the report of the U. S.,' Department of Agriculture for 1878, Prof. 
E. W. flilgard showed that in spite'.of its favorable beginning, silk 
culture was almost extinct in California in 1877. He called the interest 
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wliicii ex:i8tc3d in tiie sixties a mania, stating tliat it raged with iinaljated 
fury for 8(3reral years, inflicting severe losses upon those vdio indiiiged 
in tJic popular delusion that the silkworm would tliri‘\’e in tlie State 
witlioiit any precautions' as to shelter and sucli inteliigont care as 
could be given only by those versed in its treaii'iient. “Some of tlio 
airy sheds tiiat 'weyre supposed to be an adequate |;):r(,)tecti()n against tlie 
comparative!}^'' sliglit clianges of temperature ai"c still extant as iiionii- 
nieiits of 't/hat tliisli period when mulberi'y trees were tlioiigi'it to be the 
only nursery stock worth having.’' 

After the subsidence of the craze silk culture was kept up on a smalt 
scale at San Francisco by Mr. J. Neumann for many years. 

EFFORTS TO STIMULATE TIIE INDUSTRY. 

When, in June, 1878, Prof. C. V. Eiley was appointed Entomologist 
of the TJ. S. Department of Agriculture, he brought wdth him from 
Missouri a strong interest in silk culture and a conviction that this 
industry could be established in the United States. During his first 
year in office he published a manual of instructions in the culture of 
the silkworm. In the same year at the St. Louis meeting of the 
American Association for the Advancement of Science, under the title 
“A new source of wealth to the United States,” he presented a paper, 
largely statistical, with tables of exports and imports of raw and 
manufactured silks for the previous half century, bringing out the 
steady growth of the manufacturing industry of the country. Ho 
showed that the failure of the attempts in California was largely due 
to the extravagant statements and excessive enthusiasm, verging on 
fanaticism, which characterized all of the writings of L. Prevost. He 
said: “Had he been as prone to report failure as he was to magnify 
success there would not have been a reactive depression which was as 
unnatural as over-enthusiasm.” He stated that Monsieur PrevosPs 
little work, “ California silk grower’s manual,” was better calculated to 
produce another Multi caulis craze than to healthily stimulate the silk 
industry. Its extravagant statements and immoderate pictures earned 
for its author the mme blagmufy which, had been applied to him in 
■France. ' ^ Professor Eiley showed that. M. E. ,V. Boissiere,: a silk grower 
in Kansas, had established an important silk colony, whose efforts were 
intelligent, but that the industry lagged there for the reason that it 
Avas found less profitable than stock raising and general farming. It 
was further shown that several bales of cocoons had been shipped by 
E. Fasiiacli from Ealeigh, N. C.,,'to Marseilles, for '|3 freight per 100 
pounds. The bales, 6 by 5 feet in size, averaged about 40 pounds of 
stifled cocoons, and brought, in 1876, $2.50 per pound. Brokers in 
New York in this period offered $1.75 to $2 per pound for cocoons. 
This Avas the period of silk-culture depression in France, owing to the 
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ravages of the silkworm disease known as pebrine. Cocoons com^- 
iiianded a veiy liigii price, and silk raisers in Aiiierica—iiotably Mr* 
L. S. Crozier, then of Kansas and afterward of I^oiiisiana — found it 
more profitable to raise eggs for export than to raise cocoons* Pro- 
fessor Eile}^ also showed that the experiments of the past, and those 
wliicli he had been caiT3dng on, established the fact that the climate 
of the larger part of the United States is admirably adapted to silk 
culture, and that experience had shown that in the^ past the culture 
had failed largely because of the want of a market. The great need 
■was the establishment of filatures or reeling factories. All attempts 
to stiinulate the industry undul}^ are hurtful. He urged that each 
State should not only encourage the culture of silk, but offer a bounty 
of say 50 cents or per pound for the choked cocoons, and $1 or 
$1.50 per pound for reeled silk. He further showed that the native 
osage orange makes excellent silkworm food. 

SILK CULTURE BY THE DEPARTMENT OF AGRICULTURE. 

Holding the above views, it w’as quite natural that Professor Riley 
should immediately endeavor to interest the head of the Department 
of Agriculture in the subject of silk culture, and through him to 
interest Congress; but in the spring of 1879 he severed his connection 
with the DeiDartiiient and was succeeded bjcProf. J. H. Comstock, who 
held the office for two years. In 1879 the Department made a number 
of experiments on the feeding of silkworms, and a few eggs were sent 
out to correspondents. In 1880 Commissioner Le Due urged in his 
report to the President that the attention of Congress be called to the 
importance of affording Government aid to the industry, which should 
last at least long enough to educate the people to the work. He cited 
England's bounties for useful inventions and almost lavish expenditures 
to build up such industries as tea, cotton, and sugar in her colonies, as 
well as the aid given by France and Germany to the sugar-beet and 
other industries. During that year the Department ordered silkworm 
eggs from Japan, but the supply arrived late in the winter, and owing 
to the heat experienced at some period of the journey they had all 
hatched upon arrival, so that none were sent out to correspondents 
that year. 

In 1881 Hon. George B. Loring, of Massachusetts, was made Com- 
missioner of Agriculture, and Professor Riley returned to office. 

In 1882 trees were sent out to correspondents of the Department, 
and the report was made that among the Mennonites in one of the 
Western States mulbeny trees had been planted in thick hedges at the 
limits of the fields and both sides of the highways and byways. The 
trees were cut down one-third at a time every three years, furnishing 
an abundant supply of fuel and also serving as windbreaks. These 
people had almost 20^000 pounds of cocoons on hand for sale. 
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In 1883 the State of California established a State board of silk 
ciiltiire at San Francisco, and the board offered preiiiiurns to the 
aiiioiiiit of $1.50 for the 1:)est cocoons raised in. the State. 

During* tlic -winter of 1883-84 the interest in the siib-jcct was so 
Strong* "dliat Goiig'!'*ess a,.pp:ro-[)riated |15,000 to tlie .,Dej:,)arti,iiinit of 
Agricailtiire for the encoiirageincnt and deyelo-pinent of the industry. 
A special ageynt, Mr. Pliilip Walker, was appointed, who, under the 
direction of the Entomologist, devoted his whole tii,iie to the inveysti- 
gatioii of all subjects relating to the culture of the silkworm and the 
raising of raw silk. 

Professor Riley stated in his report for 1884 that he had studied the 
status of the industry in southern France during the previous summer 
and was surprised to find it languishing on account of inability to 
compete with the silk produced by the cheaper labor of other countries. 
Professor Riley said: “If the French silk grower can not well cope 
with this competition with the price of ordinary labor at 3 francs for 
men and 14 francs for women how can we expect to?-’ Our chief 
hope ho considered to lie in the natural advantages which America 
possesses and in the Serrell automatic reeling machine, which he thoug-ht 
might revolutionize the silk industiy and greatly subordinate the 
question of labor. 

PROGRESS OP EXPERIMENTS. 

In the spring of 1885 some 8,000 mulberry trees were distributed, 
as well as a quantity of silkworm eggs. No cocoons were bought by 
the Department, but examinations were made of home- raised eggs. 
Two stations had been established after the Congressional appropria- 
tion became available — one at Philadelphia and the other at New 
Orleans. At Philadelphia 518 pounds of cocoons were reeled, pro- 
ducing 96 pounds of raw silk. The quality of the cocoons handled was 
thus shown to bo very bad. They cost on the average 85 cents per 
pound, so that the raw material used in the production of a pound of 
^ « The raw silk produced was sold for $4.40 per 

pound, by which it was shown that the cost of the raw material was 
greater than the value of the manufactured product. This result was 
laid to the inexperience of the raisers. 

At the New Orleans station the filature was run from the loth of 
April until the 31st of August; 3,360 pounds of cocoons were pur- 
chased, at an average of $1 per pound. From 2,710 pounds were 
produced 641 pounds of reeled silk, an average of 4.23 pounds of 
cocoons to 1 pound of silk. This showed a much better grade of 
cocoons than at Philadelphia. The average cost of the raw silk, 
however, including labor, was $5.90 per pound. 

The California work during this year was reorganized, and there 
was reeled at San Francisco 44 pounds of silk. An effort was made 
during the winter of 1884-85 by Mr. Joseph Neumann and some others 
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to kiiiiicli the '^Galiiornia Silk Culture Development Coiiipaiiy/' with 
a capital of §100.000, but the attempt was a failure. 

It appears from the records that the appropriations given to the 
Department by Congress were expended during the fiscal year 18S4~S5 
ill support of the stations at Pliiladelplua and New Orleans and in the 
clistribiitioii of miilberry trees and eggs. 

For the fiscal \mar 1SS5-S0 Congress again appropriated §15,000. 
The reeling establishments in San Francisco, New Orleans, and Plril- 
adelpliia were abandoned toward the close of the fiscal year. Silk- 
worm eggs 'Were distributed in the spring of 1886; circulars were sent 
out all over the country offering to purchase cocoons, and at the 
begiiiiiing of the fiscal yearlS86~87.a Serreli automatic reel was set up 
under a new appropriation from Congress. Two Italian reelers "were 
employed, and five Aiiiericaii girls were instructed in the art of reeling. 
The result of this experience was to indicate a daily loss of §2.79, or 
approximate!}" $1.50 per pound of silk produced, not including interest 
on capital invested or the cost of superintendence. The labor,, how- 
ever, was inexperienced, and iinproveiiients w'ere possible in the 
inaclijiie, which' were actuall}" made at a later date. An effort was 
made during 1886 to ascertain the amount of the cocoons produced in 
the United States during that year. There were purchased at the 
Washington filature 1,313 pounds 15 ounces, valued at |1, 272. 04, and 
by the Women's Silk Culture Association at Philadelphia 3,081 
pounds 9 ounces, valued at 12,720.88, making a total of 5,115 pounds' 
8 ounces, for which was paid 13,982.96, or nearly 78 cents per pound. 
These were obtained from 26 States and Territories. 

In the spring of 1887, 150 ounces of eggs were distributed to 360 
people, and the cocoon crop of the year was estimated at 0,174 pounds. 
The results of most of the raisers svere very good, maiU' persons having 
produced at the rate of 120 pounds of fresh cocoons for each ounce of 
eggs. Ill the meantime, however, reeling had been going on through- 
out the winter, beginning with October 30, 1886, and continuing at 
intervals until August 13, 1887. During this period 1,057 pounds of 
dried cocoons v’ere consumed in the production of 263 pounds of reeled 
silk and 81-| pounds of ^vaste. The quality of the cocoons was better 
than the previous year. The nnv silk produced at the Washington 
filature during 1SS7 was sold for §864.81. During this same 3"ear the 
Kansas legislature, having established a >station at Peabody, Kaiis., a 
filature of eight basins waS' started and information regarding the 
industry was disseminated throughout the State. 

In the spring of 1888, again, 150 ounces of eggs were distributed, this 
time to 1,'037 people, and the elided cocoon crop of tliC' year; was esti- 
mated at 3,913 poimds. 

In 1887, 60 persons had received more than llO each for their season’s 
work, while 9 persons received more than |40 each.' ' In 1888, however, 
only 48 persons received more than' §10 each, and no one was paid as 
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iiiiicli as §1-0. Ill 1S87' the average price x^aid for each lot of cocoons 
was $7.81, raid in 1S8S it was §1.53. The Kansas State coiiiiiiissioii 
continued its work at Peabody and made material purchases of cocoons, 
but was cramped iinaiicially. The Silk Culture Association at Phiia- 
delphias' working under an appropriation of lojOOO, contiiiiied th(3 
purchase of cocoons and reeling, and distributed over 5,000 inuiberry 
trees. The California society received an appropriation of §r^,500. 
The sales of raw silk as the result of the work of the Wasliiiigtoii 
filature during the fiscal 3 ^ear ending June 30, 1888, aoiouiited to 
11,889.60. In the spring of 1889, 575 ounces of eggs were distributed, 
and the dried cocoon cro|) of the vmar was estimated at 6,218 pounds, 
aiiioanting in fresh cocoons to 18,744 ]3ounds. Of these, 11,805 X30iiiids 
■were purchased at the Washington filature, 3,002 at Philadelphia, and 
3,936 at Peabody, Kans. 

Mr. Walker, special agent of the Department, visited certain of the 
Western States and established stations for the purchase of fresh 
cocoons at St. Louis and at Newton, Kans. 

In 1890, 800 ounces of eggs were distributed to 2,250 people, and 
the cocoon croj) of the year was estimated at 16,953 pounds of fresh 
cocoons. During the fiscal 3 ^ear ending June 30, 1889, the Washington 
filature had sold raw silk of Ihe value of 1708.26, and during the fiscal 
year ending June 30, 1890, it sold $1,627.81 worth of raw silk. 

Constant improvements had been made in the Serrell silk reel, botli 
by Mr. Serrell in France and Mr. Walker in Washington. Toward 
the close of 1889 Mr. Serrell had abandoned his experiments. Mr. 
Walker, while not abandoning the idea that ultiniately an automatic 
silk reel could be perfected, was beginning by this time to show some 
discouragement in the ]30ssibility of establishing the industry. 

DISCONTINUANCE OF APPROPRIATIONS AND INVESTIGATIONS. 

The last appropriation made by Congress was $20,000 for the fiscal 
jmar ending June 30, 1891. An estimate for a continuance of this 
appropriation was made b 3 r the then Secretary of Agriculture, but 
the appropriation was not made by Congress, and the work of the 
Department in silk culture ceased for the time (June 30, 1891), 

From that time on very little was done in the United States in the 
way of raising silkworms. The Utah people formed, during the 
nineties, a ladies’ silk association. Five persons', served ■ as commis- 
sioners, and received pay from the State. In various parts of Utah, 
settled by the Mormons, an abundance of white mulberry trees had 
been planted. The new commission bought every year a supply of 
eggs, which were distributed in small lots among the Mormon settlers. 
In the course of time a number of women were selected from among 
the more skilled silk growers to go from place to place and teach the 
reeling of silk to children. They I'eceived no salaiy, and their only 
compensation was free board from the farmers. The reeled silk was 
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for a time sold in Keve York, but later the market was closed. In tlie 
meantime a small silk factoiy s^prang up in Suit Lake City, which, in 
tii'oe, boiiofit a small proportion of the silk produced in Utah. _ dhe 
cocoons were reeled upon hand reels built according to Japanese 
models, and a part of the raw silk, was woven by the people them- 
selves. Silk 'dyeing was not attempted, but the silk wars sent to New 
York for that purpose. 

EESOIPTION OF SILK INVESTIGATIONS BY 1)E,PARTMENT OF AGEICULTURE. 

In 1901 the present Secretaiy -of Agriculture, who had been traveling 
extensively tliroiighoiit the country, and particularly in the South, 
investigating agricultural conditions and possibilities, came to the 
conclusion that every possible effort should be made to ameliorate the 
condition of the extremely poor people of the Southern States, and par» 
ticiilarly of the colored race. Among the many ideas which suggested 
themselves to him was that of silk culture, which he very well knew 
was a iioiisehold industry in other countries and added materially, not 
only to the natioiiai wealth and prosperity of those countries in which 
it was carried on, but also to the family incomes of the extremely 
poor. He therefore, during the followdng session of Congress, asked 
for an appropriation of ^10,000 for investigations in silk culture, 
whieii was allowed. 

PURPOSE OP THE PRESENT INVESTIGATIONS. 

The appropriation became available July 1, 1903, and the investiga- 
tion was assigned to the Division of Entomology. The writer had 
been connected with the earlier 'work of the Department through his 
official position as first assistant entomologist, and was therefore 
thorough!}^ familiar with the conditions existing in the country, with 
the culture of silkworms, and with the difficulties in the way of estab- 
lishing the industry. He realized the fact that practically no market 
for cocoons existed in the United States. He realized further that 
witlioiit such a market there is no inducement to create the supply. 
He realized also the practical impossibility of inducing the establish- 
ment of filatures without a guaranteed supply of cocoons. It seemed 
to him, therefore (and in all steps taken he has received the advice and 
approval of the Secretary of Agriculture), that the first, step was to 
secure the planting of a sufficient number of mulberry trees in advan- 
tageous locations to feed the worms necessary to produce a commercial 
crop of cocoons; and further, to bring about the education of a suffi- 
cient number of people in the best methods of silk culture to guarantee 
a crop of high grade.' , ' 

The first efforts of the Department were therefore directed, and are 
still being directed, to these ends. Large quantities of white mulberries 
grow here and there throughout the United States— some of them 
direct descendants from the Multicaulis cuttings set out in the early 
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Fig. 1.— Reel in Operation at the Department of Agriculture, with French 
AND Italian Operators. 

[From photograph by F. M. Boteler.] 



Fig. 2.— Reeled and Waste Silk. 
[From photograph by F. M. Boteler.] 
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thirties^ others, planted more or less by accident, and still others, 
resulting from the efforts made by the Department in the ei^i:4iities. 
The seeds of fruit from these old trees, discharo-ed here and there by 
birds, have given rise in many places to great numbers of young mul- 
berry trees. Mulberry bushes or scrub will be found .growing at 
many points, particularly through the South. The trees in existence,, 
however, have not been pruned or cultivated . according to European: 
methods, and can not be used to the very best advantage; ,yet there- 
was a sufficient quantity of the mulbeny trees alread}^ grovcing to 
raise a veiw large quantity of cocoons. Miss Henrietta Aiken Kelly,, 
of Charleston, 8. G., who had spent several years in France, SAvitzer- 
land, and Italy studying scientific silk culture, including the care of 
the mulberry, raising the worms, and microscopic examination of the- 
moths, according to the most approved Pasteur methods, for the pur- 
pose of detecting disease, was employed as silk-culture* expert; her 
first wmrk was the preparation of a manual giving simple but sound 
instructions for the raising of the worms. Mr. George W. Oliver, an 
expert hpidiculturist connected with the Bureau of Plant Industry,, 
prepared a manual for growers of silkworm food plants, indicating the- 
methods of caring for and cultivating the different varieties of mul- 
berry.’ These manuals were printed and distributed widely during 
the Avinter of 1902-1903. 

INSPECTION OF METHODS IN SOUTHERN EUROPE. 

The Avriter visited southern Europe during the summer of 1902 and. 
investigated silk culture in all of its phases; visited dealers in mulberry 
trees, and bacological establishments for the examination and sale of 
silkworm eggs and the manufacturers of silk-reeling machinery. Sup- 
plies of mulberry cuttings and silkworm eggs were secured from 
Europe during the late Avinter and early spring of 1908. Large quan- 
tities of mulberry cuttings were sent out to applicants, and in the later 
spring silkworm eggs Avere distxdbiited in small individual lots to all. 
applicants who Avere able to assure the Department that they possessed 
the requisite amount of available silkworm food. (PL FI.) 

Congress during its session of 1902-1908 repeated the appropriation* 
of $10,000, adding it to the clause making appropriations for entomo- 
logical inA^estigations, and under this appropriation the Division of 
Entomology is working at the time of the present writing. 

In the early summer of 1903 there werq imported from France two 
four-basin Berthaiid I’eels of the latest and most approAxffi style. One 
of these reels Avas loaned to the Seri-Culture and Manufacturing 
Company, at Tallulah Palls, Ga., but has not been used the present, 

season. The other was set up at the Department of Agriculture, Ju 

Washington and has been operated through the summer. With the, 
assistance of United States Consul John C. Covert, of Lyons, .'France,^ 
two expert silk reelers Avere engaged-.and brought' to the.: United; States. 

1 A190.8:— -10, ' 
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for the purpose of opcratioff the reel at Wasliington and of giriiig 
iiistnictioii ill reeling*. '{Pis. YII and VIIL) 

rcKciiASE OF domestic; cocooxs by the depart^iext. 

All of the correspondents to whom silkworm eggs were sent in the 
spring were iiotified that the Department' would buy their eo'cooiig at 
Eiiropeaii maricet prices, and seyeral hundred pounds were purchased 
in this way and rrere reeled ■ during the summer. The raw silk thus 
lirodiieed, -while excellent in qiialitjg has not been large in qiiantit}^, 
and of course the' expense of production has been prohibitive from a 
ciiirnnercial point of view. It is the object of the Departiii'ent in thus 
piircliasiDg* domestic cocoons to create ■what might be termed an, arti-' 
fivial market for a time, in order to interest individuals' tbroiighout the 
country in learning* the art of silk raising,, to stimulate elforts in 
the prodiietioii of the best possi]}le cocoons (since the prices paid are 
'graded), and to ke{3p alive the interest, so far as possible, until the 
time comes wdien other and more natural markets shall be supplied. 

From the experience of the Department in its early 'work and in the 
work of th-e past year and a half, it is plain that it is an easy matter to 
arouse an interest in silk culture. There are tlioiisaiids of people in 
■the IT'i'iited States who are eager to learn of some means of iiicreasing 
their income by ever so slight an amount. It is not easy, however, to 
prevent the growth of extravagant ideas regarding the profits of silk 
culture. ""' The nmjority of the 'people who write the Department about 
...it "have 'exaggerated ideas. , Oi ilxoBe who;" begin the culture ' of 'th,e'' 
worm, 'm'any 'are, so much disappoin'ted by the meager sums" which the'V 
'receive from even the. .artificial mark'ct established by the Department 
that' they abandon the work.. Very man-y others, however, ' seem 
'Satisfied and interested, and at the .present European ii,iarket prices for 
co'coons'it seems p.erfe.etly sure that enough people in the United States 
.would take up silk culture and retain their interest in it "to assure a very' 
large a..n'!iual crop. (Pis. IX 'iind X.) 

T'HE imOSPECTS FOE THE SILK INDUSTRY. 

The Department, .'therefore, '.is justified in its mitiato,ry effort to 
,. create the conditions for a cons'tant supply of cocoons. . It 'can' keep, 
.'up .its ' reeling, work a'ud thus keep open practically .the only i 3 aa.,rke't 
''.existing'. at. prese.iit for -a period, which 'must. be determined 'l:y' the; 'Will 
of Congress. The outlook, for what we .have teraied., a more natural 
market is probiematicaL People interested in the promotion of silk 
ettltiire are Ycry hopeful, but advance few definite ideas. People 
intere^ed in the manufacture of silk are pessimistic to the last degree. 
The vice-president of one of the large Eastern silk factories is reported 
to have said recently in southern (^lifornk that if a warehouse full of 
cocoons were presented to him he could not afloi’cl to reel them at the: 
present market price of raw silk. There is no doubt in the mind of 
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American-grown Cocoons Used in the Reeling Experiments of the Department of Agriculture. 

[From pliotograpli by F. M, Boteler.j 
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the writer that this is an extreme and exaggerated statement. Tlie 
■work of the Department in the eighties with the iiiiproved Semdi 
aiitomatie reel, it is true, indicated a rather serious loss in the reel- 
ing operation, but tiie reel used vras one of onlr six basins, and it is 
a ivell-iiiiderstood fac-t in European reeling centers that nn establisli- 
iiient of less , than twentw-eight basins can not expect to pay riiii- 
iiing expenses. Economies enter into tlie administration of Itirg'c. 
estabiisliiiients which vitally a'lfect the question of profits. There are 
many portions of the United States well adapted to silk raising, niaiyy 
places which might ivell become silk centers, wliere labor can be 
emphyyed practically at rates comparable, to those of soiitiiem Europe. 
The establishment of ,a silk mill in such a location, vritli its own filature 
attached, with the surroniiding' people employed as op>eratives in both 
filature and mills, and with the otherwise unoccupied memliers of their 
households engaged in silk raising* in the spring, is feasible, and can be 
made to pay. A beginning of this kind ma;y possibly soon bo made by 
foreign -capital. The proprietor of a large estate in Italj^ i>s atpre*seiit 
giving the matter serious consideration. A foreign proprietor of a 
silk e>stablisliDient in one of our larger 'Northern cities states that- he 
can count upon the employment of 5,000 of his compatriots more or 
less skilled in the silk industry at an average dail}^ ivage of from 20 to 
25 cents. He himself w^ould enter upon such an enterprise with an 
assured crop of cocoons. 

That in some of these wa^cs the natural market will come seems 
possible, and even more than possible. What the success of silk cul- 
ture would mean to the United States is indicated by the following 
table, wdiich shows the importations of raiv silk into the United States 
during the years 1892 to, 1002-: 

Importaiion of r cm silk {as reeled from the cocoon ) , lS92~1902,ci 
QUANVITV. 


Countries i ro-m which 
imported.,' ■ 

mm 

■ISOS' 

1894 

-1895 

1S90 

1807 ,■ 

France 

Ge,rm,sinv 

PoumU. . 
319,673 1 
,2.6S1 
1,. 275, 274 
662 
4,997 
7,592'; 

Pounds, 1 
307,872'" 

Pounds. 

210,813 

'■ Pomtds. :■ 
365, 980 
220 ' 
■l,3j'>4,47B 

' Pounds. 
381',, "749,' 
''1,311 

„1,, 116., 239 

,■ ■ ' 

221 

18,317 ; 

Poumis." 

-i .283, '005 

,cSt)5,972 

Italy 

1,482, -.444 
2, 406 
7,1Q1 
■ ■:-/S4,392 
M 

6S7 

, 1,880,242 
9,509 

.886,328,: 

Turkey in Europe 

United Kingdom 

Bermuda 

" ,■ ' ',-3, ,165, 

Oh'f) 

■ 13,953"'" 

1,S7S 

Dcuninion of Canadji ( QLieb<3c, 

Ontario, IS,ia!iitoba, etc.) 

Chinese E,3.np'ire 

East Indies— Britisli 

Hongkong' . . ' 

1,195 

1,845,555 

921 

47, 

1,198,304 

13,830 

"-,2,419,128' 

■ 30, 476 
3, 788, 171 ; 

12, 477 
2,315,873 
l;362 
201, CSO 
3,951,380 

' 

1,907,892 

26,682 

474, 865 

Japan i 

Turkey in Asia 

4,0G2,y62 ; 
"4S0 

3,697,075 

12 

■2,644,3SS; 

Total ' 

i 




7,521,342 

7,422,430 

4,956,875 | 7,97.4,810 

8, 000, 621 

6,513,632 


aTresi/Sury ]>epartiaeiit, Bureau of StutistioF, Beport on Comincree and Na'viprafit.jn for 1902. Voi. 11, 
pp. -228, -22,9. 
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Imjjorkdio (m reeled from- ilie racoon), 1892~1902 — Coiitiiiiied. 


QUAKTITY— Continued. 


Countries from iviiieli 
importeil. 


1809 

, 1001) 

1901 

1002 


3:>9, 9S~i 

Founds. 
330, 24S 

Pounds. 

Pounds. 

322,718 

Pounds. 

550 5f;5 

r-t . ..1,, 


2S5 

3, 022 


7 622 


l,7i3.f)43 

2, 251, 216 

2, 217, 879 

1, 832, 584 

2 567 752 

Switzerland 

3,722 

1,320 

8,651 

402 

3,900 

11 

United Kingdom 

552 

244 

5,532 

2, 747 

370 

.■Dominion of Canada (Quebec, 
Ontario, Manitoba, etc.) — 

16,252 
2. 916j 519 

4, 690 
i 2, 512, 290 

36, 462 
3, 854,057 

18,713 

2,290,080 

256, 703 
3 n‘>7 an, 2 

Cbiiiese LiTij[)lre 

East Indies— British 

FTriri!L<‘'ka"(7i 

151 

SO 

1 149 

75, 569 

6,951 
4, 920 

13,102 

c>j U— i j vjUO 

8, 295 


5,294,420 

1 4, 515, 116 

4, 765, 091 

4, 658, 111 

6, 197, 795 
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Tj- if -‘l 1 

10 315 132 

9. 601, 145 

1 11,259,310 

9, 139, 617 

12, 620 682 








VALUE. 


Countries from whie:Ii 

1892 

1893 

1894 

1895 

1896 

1897 

imported. 








Pollavs. 

Pollavs. 

Pollavs. 

Pollavs. 

Pollavs. 

PoUars. 

France 

1,154,087 

1 j oSoj O i / 

840,338 

1,235,815 

1, 465, 405 

751,846 


10, 582 



350 

4, 928 

13, 991 

Italy 

4,912,495 

7,303,239 

3,628,864 

4,899,330 

4,587,761 

3, 019, 515 


2, 088 

12, 932 



6S 


Turkey in Europe 

17'023 

26,173 


2,683 

660 

16 

United Kingdom 

12,434 

84,716 

6,083 

39,527 

59, 109 

5,550 

Bermuda ' 


195 





Dominion of Canada (Quebec, 







Ontario, Manitoba, etc.) ... 

4,510 

3,741 

281 


43, 141 


CMnese Empire 

5,087,858 

5,427,531 

3,087,749 

5,511, 960 

6, 622, 692 

4,642,4L7 

Fasti Tndlps — British 

2,323 

29,159 

39, 764 

2, 993 

3, 734 


’JT'At'U f rl^ AH r-r 




51, 612 

540,814 

52, 6‘ 4 


13, 116,579 

14,784,432 ! 

S, 024, 743 

10, 284, 7QS 

12, 918, 590 

10 010, t 85 


1,515 

62 












Total 

24,321,494 

29, 055, 557 

15, 627, 822 

22,029,068 

i 26,240,902 

18, 496,144 


Countries from which 

1898 

1899 

lOOO* 

'■ 1901 

1902 

imi>orted. 







Pollavs. 

PoUars. 

PoUars. 

Pollavs. 

PoUars. 

France 

1,192,058 

1,248,037 

1,607,569 

1,220,874 

1, 866, 2C2 

Germany 


1,101 

19,480 

2, 386 

29, ICO 

Italy..,.. ' 

6,227,004 

8,929, 776 

10, 816,084 

7,151,438 

9, 054, 501 

Swiizerland 

9,194 

4, 133 

40,950 

681 

17,422 

Turkey in Europe 





38 

United Kingdom 

1,752 

956 

7,301 

9, 703 

1,42T 

Bermuda . 1 






Dominion of Canada (Quebec, 






Ontario, Manitoba, etc.) 

56,468 

18,296 

157,161 

60, 109 

’ 807, 706 

Chinese Empire 

7,506,409 

6,497,983 

12,171,309 

6, 303, 523 

s 8,308,383 

Ea^ Indies— Brithh 

389 

476 

24,659 

33, 45.6 

27, 190 

Hongfcoiig 

120 

205,516 

, 17,027 



Japan 

, 16, 453, 406' . 

14,92^,787 

1 19,686,132' 

1, 14,571,547 

■: ' :20,' 702, 101 

Turkeylii iiife....... ' 





. ' ' 261 







. , Total 

$1,446,800 

31,827,061 

'44, 549, ■672 

j , 29,353,777 

41,714,331 



THE FABHERS’ INSTITUTES. 


By John* Hamilton, 

Farmers^ Insilhiie SpeciaUsfj Office of Erpcrhnent Slafions. 

THE DEVELOPMENT OF FAKMEIiS’ INSTITUTES. 

Farmers- institutes are now held in all of tlio States except Arkansas, 
Montana, and South Dakota, and in all of the Territories except 
Alaska, Porto Rico, and Indian Territory. In no two of the States are 
institutes organized in the same manner or conducted by the same 
methods. In some the management is under the control of a central 
board, or institute official. Others have no central organization, but 
each county institute is an independent unit. Others have both a cen- 
tral oiganization and local boards, each having distinct powers and 
being charged with specific duties. In some States the local organiza- 
tions are created by legislative acts under State laws, and consequently 
have continuous existence. In others they are without legal status, 
and are temporary in character, ne-w associations for institute purposes 
being formed each year. * 

This diversity is due to the fact that the work is new, and its devel- 
opment has been b}^ independent action by the several States, without 
conference, and in many instances without precedent for their g^uidance. 

EFFORTS AT UNIFORMITY IN INSTITUTE WORK. 

The first attempt in the direction of securing uniformity of method 
in institute work was made in 1896, when Supt. George McKerrow, 
of Wisconsin, called a meeting of the institute workers of the country 
for March 18 of that 3mar, to be held at Watertown, Wis. At this 
meeting a form of constitution was prepared to be submitted to a 
subsequent convention to be held October 11, 1896, in Chicago. At 
the Chicago meeting a new constitution was presented as a substitute 
for the one prepared at Watertown, and after extended discussion the 
substitute wms finall}^ adopted. The name given to the organization 
was The American Association of Farmei's’ Institute Managers.’-® 

The condition of the institute work at that time was summed up by 
one of the speakers in the following statement: 

As States we have been pursuing different lines with different objects in view, but 
in the future we should endeavor to unify our pdaiis of work by discussing methods, 
criticising pet theories, and subjecting the plans follow^ed by the various States to a 
sort of surgical treatment of the work and the workers. If this is done thoroughly, 
we can unite upon a common method which will be of great benefit to all. 

« Subsequently changed to the American Association of Farmers’ Institute Workers. 

149 
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In furtherance of the purpose of the organization to secure greater 
iiiiiforiiiity, the association at its nioeting in Columbus, Ohio, in 1S9'T^ 
by foTiiia] action requested the Secretary of Agriculture of the United 
States to “birninge for a division in connection with that Department^ 
to he kiiowii as the Division of Farmers' Institutes, and to appoint a 
suitable oflieer who shall be in charger’ 

The SeeretaiT of Agriculture, at the second session of the Fifty- 
seventh Congress made request for an appropriation of $5,000 for the 
purpose of enabling the Department to engage the services of some 
one to cooperate Yfitli the State directors, and to render such other 
assistance as the Department might be able to fiiniisli. Congress 
made tlie appropriation, and an otneial known as Farmers’ Institute 
•SpcM?ialist was iiecordingly appointed, who took charge of the work 
under the direction of the Office of Experiment Stations on the 1st of 
April. 1903. 

Tl:ie act providing for the appointment iiiakes it the duty of tliis' 
officer to investigate and report upon the organization and progress of 
farmers- institutes in the vsevcral States and Territories,' and upon 
similar organizations in foreign countries; with special suggestions of 
plans and methods for making such organizations more efiective for 
the dissemination of the results of the work of the Department of 
Agriciiltiire and of the experiment stiitions, and of improved methods 
of agrkmltiiral pnictice.'’ , 

FEATUKES OF WOES: COMMOIT TO ALL INSTITUTES. , 

Notwithstanding the diversity that has existed in many respects 
among the' directors in conducting their institutes, twm leading features 
of the , work have 'been common to nil, and are the distingTiishiiig 
charaeteristies. The first is an earnest purpose to can^y valuable 
agricultural information to farming people at their homes, and the 
second is to effect this by means of oral instruction given , by capable 
teachers in institute as3e.mblies. 

The faithful canying out of , these purposes will, as the wxu’k 
develops, and 'Us the practice pursued in the several States becomes 
generally understood by the directors, naturally cause them to adopt 
S'lich eoiiimoii methods as experience has shown to be best adapted, to 
the aecoinplishment of the ends in view. These efforts, assisted by the 
■■ two,ageBcies referred to, the American Association of Farmers’ Insti- 
tute Workers ' and the O'ffiee of Experiment Stations, thTo,iigh ' its 
farmers' iiis'fcitute "specialist,, it ■ is believed w^ill secure, in: '"the "'near 
future such 'degree of c:OOi:>eration '-as will lead ultimately tO ''Su'b'Stan'- 
tial iinifomiity of ^methods' throughout the countiyl ' ,The'.eX'te.iit ,to, 
which the Department of. Agricultm^ can, 'a,id in bringing' ''about,' this 
result ,., is " indicated in' .the 'following ■extract from the repo-rt of the 
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Directoi’ of the OtSco of Experiment Stations for 1903, in ^Aliicli he 
outlines the general policy to be pursued respecting the institute Tvork: 

Since tlie work of this Department relating to the farmers’ instito,tes is ]:^asc‘d on 
tiie principle of giving aid to the institutions maintained under the authoid/ty of the 
States, this Office iias established the rule of working in this line tlirongli tlie State 
officers charged with the management of tlie institutes. It is the intention h) co.n.'iilfc 
freely with these officers, to welcome suggestions from them regarding thr* de^adep- 
■rneiit of our u'ork, and to recognize them as the projier authorities thrduigh vJnhiu to 
deal in matters relating to the institutes in the several States. It is our ]>ur]v;.i;o to 
endeavor to strengthen the State organizations for the management of the institutes, 
and to create a National system of institutes promoting trie reasonable coordination 
of the work throughout the country, and the cooperation oi tlie State organizations 
witliout weakening or destroying their autonomy. 

Those iiiGst in need of immediate assistance are the State directors, 
or persons in general control of the institutes in the several States,, the 
local managers, and the lecturers or teachers who are engaged in 
giving instruction in agriculture at institute meetings. 

The State dii’ectors need help along the line of organizing their work 
that it Kiaj he most effective as an educational institution for the 
benefit of agriculture; the local managers need assistance in arranging 
for the institutes in the several localities in the matter of advertising, 
preparing prograiiirnes, providing proper local committees to look 
after minor details, such as the question box, the entertainment of 
visitors, the collecting of exhibits for display at institutes, the securing 
of suitable halls for the meetings, and other matters of like character; 
and the lecturers need assistance in the direction of their proper ecpiip- 
nient as teachers of agriculture. How" most effectiv-el}" to assist these 
three great classes of .workers in their efforts to elevate agriculture 
into a more scientific and .remunerative profession is the institute, 
problem which the Department, through its Office of Experiment 
Stations, has undertaken to solve. 

GEOW^TH OF INTEREST IN FARMERS’ INSTITUTES. 

The interest manifested in the farmers’ institutes is seen in the action 
of the legislatures of the several States and of the agrieul turn! college 
and experiment station officers’ having charge of the work in making 
appropriations for their support.- ■Amounts .Taiying from |35 in the 
Territory of Haw^aii to 120,000 in the State of New York show the, 
extremes, the aggregate for the 45 States and. Territories wdiicli 
reported the past season being $187,226. The appropriations for tlie 
coining season, as showm by the .reports of 40 States and Territories, 
amount to $210,975. If, the" States, not reporti.og appropriate sums 
equal to those' expended by. th.em'in 1903,. the total for 1904 will reacdi 
$214,729, or |2'75503 more than -was aiipropriated for the year just 
closed. ■ 
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It is noticeable that where the institutes have been longest in opera- 
tioii the appropriations are correspondingly large: New York^ §20^000; 
PeiiESYlvaiiia, llpoOO; Ohio, §16,981; Wisconsin, §12,000; Illinois, 
§18,150; Indiana, §10,000; Minnesota, §16,500; Michigan, §7,500» 
Other States witli smaller agricultural populations have been propor- 
tionately liberal: West Virginia, §5,451; Vermont, §5,000; Maryland, 
§4,000: Maine, f§3,000; Florida, §2,500, and California, §4,000. 

The attendance lias also been increasing each year, that of the 
season just closed being 904,654, as against 819,999 for the previous 
3^ear. The real advance miinerically is, however, greater than these 
tigiires indicate. Upon the recommendation of the American Associ- 
ation of Farmers' Institute Workers, the method of computing attend- 
ance has recently been changed, with the result of reducing the 
number reported in attendance in 1902, in four States, by 99,481. The 
fact that these four States held' 126 more institutes in 1903 than in 
1902 shows that the falling off, as reported, was itot actual, but is due 
to the method of computing attendance. If this correction is made, 
the attendance for the present jmar exceeds that of the j^ear previous 
l\y 184,136. This increase was for the most part in the following 
States: Delaware, Illinois, Indiana, Iowa, Kansas, Kentucky, Lou- 
isiana, Maryland, Massachusetts, Michigan, Minnesota, Mississippi, 
Missouri, New Hampshire, and Pennsylvania. 

The increase in the number of institute meetings is another evidence 
of progress. There .were 415 more institutes held this jmar than last, 
the figures being 3,179 for the year ended June 30, 1903, and 2,764 for 
the year ended June 30, 1902. Of the 3,179 institutes held, 1,359 were 
one-day institutes, 1,637 covered two dajYS, and 77 three days and over. 
A more accurate understanding of the amount of work accomplished 
can be had from the nimiber of sessions held, which amounted to 9,570 
diiri'og the year. 

THE LECTURE FORCE. 

The meetings held during the season of 1902-1903 were addressed 
])y 924 lecturers employed by the State directors, and by about three 
t'/imes as many more empkyyed by the local managers, approximating 
4,000 persons who gave instruction at institutes last year. One hun- 
dred and ninety-six of these were members of the staffs of agricultural 
.colleges or experiment stations, who contributed 1,666 days of time to 
this work, .attending* in all 752 institutes, ' 

The '!,eeture method is used in .giving instruction at' the.,, institutes, 
the, lectures, being followed b\’'''an info.rmal discuss.ion of the.' topics Uy 
the audience. ' These informal .discussions are valuable and.distinguish,- 
ing . features '.of the';i.nstitutes. . An\^ new theory or. im.proved 'method 
siiggestedis tiiereby subjected to.the scrutinj^ and criticism of practical 
men, maix}^ of whom have had .a lifetime of ■ experience along the 
line of the speaker’s topic,' and so .are well qualified to discuss from a 
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practical standpoint the subjects presented and to call attention to any 
impracticable features advocated by the lecturers that iiiio-ht prevent 
their adoption by the general farmer. The effect of this critical dis- 
cussion is to drive the uninformed and ill-balanced lecturer from tlie 
platform, and gTadually to secure for institute service a corps composed 
of well-qualified and conservative teacliers. 

That this sifting process occurs is showm l)y tlie character of the 
lecture force as it now exists in this. country. ^ An examination of the 
personal history of 623 lecturers engaged in the farmers’ institutes in 
the United States show^ed that 287 had college degrees, 138 had taken 
partial college courses, 108 had the advantage of normal or high-school 
training, and 90 were practical men w^ho had ordinary educationa! 
advantages. The men, therefore, w'ho are now giving instruction in 
the farmers’ institutes in this country are for the most part unusually 
well qualified for their work. The progress made in this respect is 
most striking if the qualifications of the lecture force of to-day are 
compared with those of the average lecturer of fifteen years ago. 

TRAINING LECTURERS. 

It is manifest that the extension of the institutes will be limited by 
the ability to secure a sufficient number of capable teachers. Thus far 
the State directors have depended upon the agricultural colleges and 
the experiment stations for their supply of men for expert scientific 
teaching, and upon the more intelligent and successful practical farmers 
for giving information in regard to conducting the practical operations 
of agriculture. 

A number of State directors appear to have given little attention to 
securing a siipph^ of lecturers from among citizens of their own States, 
but have depended upon the services of men of reputation from other 
States. Some directors, on the other hand, have striveii to develop 
capable teachers for institute work by selecting men in their own State 
who have succeeded in some line of agricultural practice, and giving 
them the opportunit}’' of telling institute audiences the results of their 
own experience. In this way many excellent teachers have been 
secured and added to the force. 

That each State director should adopt some method for discovering 
capable men to be developed into competent instructors is clear, for 
.unless the teaching force can be constantly recruited and maintained 
at a high standard of efficiency the work must necessarily deteriorate 
and eventually become of little benefit to agriculture. The Office of 
Experiment Stations of the Department of Agriculture has taken up 
this question, and is now sending out to the State lecturers lists of the 
Department publications, from which they can select such bulletins as 
promise to be of assistance to them in the study of their several 
specialties. The agricultural experiment stations are cooperating in 
this -work. 
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f.ir rLe Mgrieultural colleges or experiment stations can go, or 
■ •*> g‘X ir p:=r-par.iiig men and vr omen specially for institute rrork' 
siji'uti de : :ou-iy eoiisidereii l;;r the otScers of these iiistitiitioiis. 
Idiimc-c ?di^ aigan, Neve York, Toiiiiessec. nncl Triscoiisiii have already 
rOa:'r.“l .. movement in this direetion. The plan pursued hy these iristi- 
tu:i;a> eoml-ejs i-i general of courses of ieetiUTr^ Inmiicrobers of the 
agTh.-uIturii eollege and experiment station staffs' delivered to the 
iiaiituce teaclier.s of. the .State, continuing for from one to two weeks, 
wick a \dcw to aequaiiitiDg them with the more important scientific 
trat!i- rclming to their specialties. A number of the presidents of 
agricUiruTul c;ol.le,ges in other States have expressed, their iiitere.st in 
tills 6.iiur.t to educate institute teachers, and bo doubt the next few years 
will, devolop, iii connection with these colleges, some system tliat will 
be practicable and otherwise .satisfactory in this direction. 

3IANAGEMEXT OF INSTITUTES. 

In 27 States directors complete all arrangements for the holding of 
institutes, fixing the dates and places, and arranging the prograinines. 
In 13 States one or more leading topics are prescribed by the State 
director to be discussed in all institutes held during the season. By 
this method it has been found possible to disseminate over the entire 
State accurate information in regard to subjects of special importance 
ill a single year. . 

Ill 29; States the directors publish' in advance of the begimiing of 
the iastitute .season an announcement- of the dates, places, and speakers. 
I'll 10 "States no such announcement is made. -Twenty-four State clirect- 
ors attiend all or nearly all of tlieir institutes, and 21 directors permit 
their names to be- placed regularly on the programmes of exercises. 

Special institutes for women are held in 15 States. In 43 States 
the ag,r!ciiltiiral colleges and experiment statio.ns furiiisli lecturers for 
institute work. In 14 States animal round-iip institutes are held, and 
20 States publish reports of proceedings, aggregating last year 253,100 
copies. " „ 

THE COST OF INSTITUTES. 

Of the institutes held last year, 3,106 have reported their expenses, 
showing a,n average co'St of $60.22 for each institute; 9,426 sessions 
C'Ost'aii average of $10.85 per. se.ssion, varying from $3 to $82 as the, 
extremes. . There were 4,864 days of institutes in all. The , .cost ■ of ^ 
of these was at, the rate of $39 per. day, and the average, .cost per 
person for the year waS' about 2.2 cents. „ 

, , In 33 'out of' the' 44,SfateS'reporting,,the .institutes' are "supP'Q'rted 'by' 
ap-proprlatioris by, the.State'S;-' 10' by local subscrip.tioB'S'0''r. by .'agriciii- 
taial c\filege.,,cnv,experiiBe,nt. 'Station assistance; .and' one,, receives appro- 
priations from both the. State 'and the agricultural college. 
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In 10 of the States no compensatioii is allowed to the iectiirers outside 
of tlieir neeessarj^ hotel and traveling expenses. In 2d States the 
reiiiiiiieration of the lecturers ranges from |2 per day to $50 per week 
and expenses. 

ASSISTING FARMERS' BOYS. 

The work of the institute thus far has been mainly directed and 
planned to meet the needs of the practical farmer. The prograiiime, 
the question box, the discussions hy experts, have all been arranged 
and conducted with special reference to interesting and instructing 
adults, with the natural result that the institute halls are tilled for the 
most part by gray-haired men and middle-aged women, with onty here 
and there a farmer boy or girl. 

Some managers have recognized the importance of their iiistitiites 
doing something for the improvement of country children, and accord- 
ingly have arranged for holding meetings to which country boys and 
girls are invited, and at which they are called on to read essays or recite 
selections, often upon subjects having little or no direct relation to 
farm life. It not infrequently occurs that when such a session has 
been concluded none of the yoiiog people who have participated has 
acquired any additional knowledge of agricultural affairs or received a 
stimulus to a stud}- of any problem connected with farm life. 

A new movement has recently been inaugurated with the purpose 
of rendering the institutes specially interesting and at the same time 
directly useful to country children. At least three States have- begun 
work in this direction with satisfactory results. The plans adopted 
are essentially the same, differing only in minor details. 

A brief outline of the system at present in operation in Illinois will 
serve as an illustration of wdiat is being undertaken: 

Packages, each containing 500 grains of seed corn of some approved 
variety, are sent out by the State director of farmers’ institutes to as 
many boys throughout the State as will agree to enter the contest. 
The conditions are that a boy receiving a package ‘"shall plant 300 
grains, of the seed in a ,sq.uare, with the balance .planted in two ro'ws 
on the south and west sides to fertilize and protect the inside rows; 
that he will cultivate . and Imrvest it and exhibit not less than ten ears 
of it at his home county farmers’ institute,, the ten ears or more for 
exhibition to be taken from the inside square. Tt is further agreed 
by the boy receiving the corn that 'he 'will .comply with the rules 
governing the exhibit of corn at his county institute, and that he wTlI 
attend .at least' one session of the institute.” Each boy is required to 
keep a record of the crop and; report to the institute' on the following 
items: , 

The kind of soil upon which the corn was grown; the previous crop upon the plot; 
the manure used, if any; the time and depth of i)lowing; the cultivation of the ground 
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Ijefore tlie time fA’ plaiitins’; the number of times and kind of cultivation; 

the iranleiiK rjts used in cultivation; the number of hills; the niiniber of stalks in 
each hill; the liumber of ears; the number of stalks that were without ears; the total 
weislit at tlie tiiue of .gathering; the injury from cutworms and insects. All to per- 
tain only to the hills from the 300 grains on'tiie inside square planted. 

The ten ears exliibited are expected to be iiaiform in appearance^ 
true to trpe, to have the rows of kernels straight and parallel with 
the cob, and each ear to cany the same circumference from butt to tip» 
The judging is performed b}" persons selected by the local board of 
county institute officers, usually some one who has taken and passed 
the Illinois Corn Growers’ examination for skill in corn judging. The 
standard of excellence is fixed b}- the following scale of points adopted 
by the Illinois 'Corir Growers’ Association: 

Scale of points in judging com. 

Points. 


Uniformity of exhibit 10 

[Uniform tj-pe, size, shape, color, and indentation.] 

Shape of ears 5 

[Cylindrical, straight rows, proportional length to oircumfereiice.] 

Color of ears 10 

[Uniform.] 

Market condition ' 10 

[Soundness, freedom from injury, maturity.] 

Tips of ears 10 

[Filled out with regular-sized kernels.] . 

Butts of ears 6 

[Kernels swelled out about shank regularly.] 

UiiifoiTnity ' of kernels 5 

[In type, shape, and color.] 

Shape of kernels ' 6 

[Wedge shape, straight edges.] 

Length of ears 10 

[Conformity to standard.] 

Cireiimfereiiee of ears 6 

[Conformity to standard.] 

Space between rows 5 

[Small.] 

Space between kernels 6 

[Small.] 

Per cent of corn 15 

[Conformity to standard.] 


Mules for judging corn. 

■ (I) The excess and deficiency in length of all ears shall be added, and for every 
inch thus obtained cut one point. 

(2) ' The .excess' and deficiency in circumference of 'all ears shall be added, and, for 
every inch' thus o'btained a cut of one-half point shall be made. 

(3) For every per cent short 'Of standard in proportion of shelled corn a cut 'of one 

point shall be made. 

The contest is confined to boys not over 18 years of age. Premiums 
are offered by the county institutes for the best samples of corn 
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exliibited, and also for the best report presented on the method of 
growing the crop. These premiums usuallj" consist of some animal 
or article close!}- related to farm life, such as a well-bred calf, pig, or 
lamb; some farm implement; a libraiy of selected agriciiltiirai books; 
an assortment of fruit trees; a collection of seeds of special worth; 
and choice varieties of plants, such as strawberries, sinall fruits, or 
ornamental shrubs or trees. 

Ill one county an entire day of the institute is set apart to be known 
as boys’ day,” and the county superintendent of public instruction 
recommends that the public schools be closed on the day of tlie boys’ 
programme, and that teachers and children attend the institute. 

It is manifest that while the State from which this example has been 
taken has confined the contest to the single item of Indian corn, the 
principle is, nevertheless, capable of being applied in many directions, 
embracing other crops, the growing of animals, the improvement of 
home surroundings, the manufacture of butter or cheese, or the care 
of poultry. 

The experiment is full of suggestions, and no doubt other State 
directors will, as the success of these trials becomes assured, adopt 
similar means for improving their institutes so as more effectively to 
educate and interest the youth in their several States in agriculture. 

IMPllOVEMEXT OF THE INSTITUTES. 

In the earl}" stages of the institute vroi*k, and with the limited means 
at the disposal of the managers, the holding of a few meetings was 
about all that could be undertaken, but now with more funds, increased 
interest, and clearer views of what the institute stands for, it ought to 
be possible in many States to do much more. Hitherto man}^ institute 
managers have seemed to feel that they had performed all of the service 
required when thc}^ had held successfully in their count}^ two, three, 
or four institutes a year. As soon as these ivere over, the local insti- 
tute force either entirel}^ disbanded or settled back into a state of 
cpmparative inertia until the time was near for the next year’s meetings, 
when a new campaign bad to be organized and the public again be 
awakened to renewed interest in the work. 

Many of the most advanced institute workers have come to the 
conviction that the institute work has reached a stage of progress 
when there should be such a degree of stability in the organization of 
the local institute as will keep it not only in existence during the 
entire year, but energetically at work as w^ell Delaware, Illinois, 
Kansas, Michigan, Ohio, and Oklahoma already have county institutes 
which are constituted under their laws and have continuous existence. 
In these States the county institute organizations are responsible to a 
State director or central board, and yet they have sufficient independ- 
ence of action to make it impossible for any change in the personnel 
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.■:r il::'- oMi;:' directory' to alieet their iiitegritr. Yvork iiiidertakeii by 
ihr-L* I'ieci rrig':u]iziitions fur the ii.riprc?veme2it oi home coiiditioiis can 
i:ur d-: u?i iuii-ij interfered Tcitii I:\v any change occiirriog in the Btate 
rdiidn: GjivAicm. This is a great iiiiprorei.iient over the S3"steiii most 
rmEiSiiu T*Iiere there is either no local organization or one that is so 
rraiT as to Yirrualiy cease to exist at the end of the institute 
n. The loss b;r death or removal of the State director iii such 
iu>t net s is alvrayvs attended vritli great ii}eoiivenience« and sometimes 
is serious permanent injury to the work. 

The estaldishing of a properly constituted local organization, in each 
county lias' iiiidoubtsdl}^ tended to strengdlien the institutes wherever 
the plan has been iiitrodueecL and has made possible their expansion to 
meet the eonstanth^ increasing needs of the people for institute service. 
Olio direction in which such a s^^stem can be of service is shown in the 
P^o\^i^ice of Ontario, Canada, vrhere similar local permanent organiza- 
tions cooperate vrith their experiment stations in testing the adapta- 
bilit}' of Auirioiis seeds and plants to the several districts. The report 
of the Experiiiieiital Union for 1903 shows that during the previous 
year 3^815 dlli‘erent persons had cooperated with their stations in 
conducting experiment work in agriculture. 

The sul:) 3 eets of interest to countiy people which are important, and 
which would furnish work for the institutes during the intervals 
between the lecture seasons, are quite numerous. They include the 
preparing of the way for the introductioii of the teaching of agriciil- 
tiire 'in the rural schools,- the' betterment of the pubiic roads, the 
improvement of the live 'stock of ' the county,, the securing of better 
county fairs, and the intro-duction of 'new and valuable varieties of 
seeds and plants.. These and many 'others are subjects needing atten- 
tion in eveiT rural community, and a well-organized permanent county 
institute would be constant^ on hand "with a selected force of men 
and wDmen* reach" to help. 

.'The new field which the institutes thus organized could enter vroiild 
expand their work far be^-oiid ’its present bounds, and -would compen- 
sate for some of -the loss which the lack of a siifEcient number of 
high-grade teachers has occasioned. Institute managers are now 
greatly embarrassed in their efforts to extend their work upward along 
the lilies originalh" laid out. The broadening of' the work so as ,to 
reach all of the citizens in. every county during, the e.ntii*e year, 'and 
then reaching' down and assisting countiy children to a better ' appre- 
ciation of' their ' life. ..and siiiToundings, , w'ill relieve miieli'.of this' 
einbarrassiiieiit. and,- bring about an iniproYeiii'e.nt that is.. : urgently ■ 
iieeded"i.ii eveiy community in every State, 



SOME EESULTS OF INTESTI01TIOM8 IN SOIL 
MANAGEMENT. 


By F. H. King, 

Chief qf Division of Soil Managemait, B arena of Soils. 

ADVAKiTAGES OF THOROUGH CULTIVATION IN THE SOUTH. 

The close structure and feeble granulation of very many of the soils 
in the South, combined with the heav\-, interniittent character of the 
rainfall, make it a iiiatter of great importance for most intertilled 
crops like corn, cotton, and potatoes that the fields receive frequent 
thorough cultivation to a depth of 3 inches. This is needed (1) to 
lessen the bad effects of drought by reducing surface evaporation; (2) 
to prevent the plant food in solution being carried, by excessive capil- 
lary rise, too near the surface, above the zone of roots, and to obviate 
its being left by evaporation where the heavy rains will dissolve it and 
carry it into the surface drainage; (3) to give l>etter circulation of air 
in the soil, which roots and soil organisms require; and, (4) to allow 
more of eveiT heav}' rain at once to enter the soil deeply, and ' thus 
lessen the loss of fertility hy surface washing. 

Proper attention to these matters is more imperative' in the South 
than in the North, because of the liigher soil temperatures, v^liich 
hasten evaporation, and because of the lesser depth to •which the roots 
of crops penetrate the soils. 

LOSS OF \VATER BY EVAPORATION FROM SOUTHimN SOILS. 

Ill the following table is shown the evaporation from tlie surfaces 
of six soil types in the Goldsboro, N. G., area, during twenty-eight 
days, from July 17 to August 14, 190.2, 'inclusive:, ■ ' 


Comjmrison of emporution from compiad and loose surfaees of su soil types. 


Surface, contliticm. 

1 Typeofso,i]. 

Sandhill. 

Selma silt' 
loam. 

■ 

Poeosou, 

Norfolk 1 
sandy' 
soil. , 'j 

Golds- 
'boro com- 
san- 
dy ioain. : 

i Norfolk 

1 flne^ 

, sandy 
j loam”. 

Surfaee fi rm ..... ■ 

Surface loose, 3 indies 

Amount sa.ved by 3-incb iiiuleh ' 

iTiekes. 

1.880 

.205 

Inches. ' 
■ '2.895 

■.H75', 

Inches. 

■ 3. 355 : 

.930 

' Inches, 

.770 '| 

Inches. 

'5.345' 

^ ■'.mi 

Inches. 

,6. '515 
' ,1.» 

1.675, 

'"2.120 

2.425 . 

3. 400,, 

4.;4I>5 
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In tliese cases tho soils were all placed under identical conditions, 
witli the ground-water level in the soil raaiotained at 20 to 24 iiiclies 
below the surface. It will be seen tliat d-incli soil mulches, such as are 
devel^jped Iw careful cultivation, have exerted a very strong iiifliieiice 
in les>c!iing the capillary rise of water to the surface, where it is lost 
by evaponitiom and also that there is a marked difference in the. rate 
of eai^illary rise and loss of moisture from the surface in the different 
soil types, it being* strongest in the Norfolk line sandy loam. It is 
iiiiportaiit to observe, too, in the case of the Pocoson and Selma silt 
loam (the two soils having* the highest content of humus) that the}^ stand 
next to the sand in the rate of capillary rise and loss of water from 
the surface. In this feature the}^ resemble the humus soils 'of the 
North, ^vliicli lose water much moi'e slowly than other soils do through 
eapiliary rise and evaporation. If it shall be proved that the presence 
of organic matter in soils in the undecomposed form tends to decrease 
the rate of capillary rise to the surface and loss of water by evapora- 
tion, it will explain in part the observed fact that stable manures keep 
the surface foot of soil more moist, and it will emphasize the impor- 
tance of increasing the generally too small amount of organic matter 
in Southern soils. 

The observed evaporation during the hot months of July and August 
for the six soils stand, per one hundred days, from the wmt unmiilched 
surfaces, at the rates of 6.71, 10.34, 11.98, 14.89, 19.09, and 23.27 
inches, given in the order named in the table; while from the loose 
mulched surface the rates were only 0.73, 2.77, 3.32, 2.75, 3.14, and 
4.05 inches, per one hundred days, named in the same order. 

The rates of evaporation first given above are larger than the 
averages which occur under field conditions, except during drying 
days, when the soils are wet at the surface, and the second series of 
figures express lower rates than occur under average field conditions, 
except when the soil surfaces are diy and loose; but the second series 
does show the relative differences between the different soil types 
named, and demonstrates the importance of maintaining, by good cul- 
tivation, the proper condition for the surface 3 inches of soil over 
intertilled fields. 

CULTIVATION TO 3IAIvE WATER-SOLUBLE PLANT FOOD AYAILABLE. 

There is another veiy important influence which thorough cultiva- 
tion exerts as a result of its check on evaporation from the' soil surface, 
and' that' is the' lessening of the rate' of rise of plant foo'dffn watCr- 
soliibie ■ form directly to the sui'face, above the reach of roots, where, 
especially' in the„S'Outh, it is in danger of, being,, lost; in '^'the surface 
d'rai'iiage"diir,iiig', heavy rains. It was found, for example,,' at the close 
of the ' experiments in, which the influence of mulches' on evaporation 
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was measured, that the water-soluble salts had iiioyed upward at quite.' 
different rates under the two conditions of surface. The total amoinits. 
of nitrates, |:)hosp}iates, and sulphates which could be recovered by 
wasiiincj the surface inch of soil three minutes in distilled water are' 
g*hum in the following table: 


Injlucnce of midches in TcMramhiij the. mpillavy rise of sails to the smface. 



Nitrates. 

Sulphate.':!. 

Phosphates. 

Soli ty'pe. 

ITn- 

mnlciicd. 

Mulched. 

Un- 

mulehecl. 

Mulched. 

'U'li- 

.muiched. 

Mulclied.. 

Sanflliill 

Pounds 
per acre. 

5. S9 

335.28 

Pounds 
'per acre. 

0. 55 

Pounds 
per acre. 

2.32 

Pounds 
2jcr acre. 

0. 92 

Pounds 
per acre. 

2. 2'i 

Founds 
per acre. 

1.45" 

Selma silt Inam 

218. 33 

342. 67 

106.13 

5.57 

3.19 

Norfolk stindv soil 

252.91 

158.40 

ISO. 55 

118.54 : 

5. 10 

2.51 

Goldsboro compact sandy loam 

159. ’1C> 

67. 06 

333. 17 

31.94 

4. 59 

2. 69' 

Norfolk fine sandv loam 

•J2S. 74 

176.35 

115.37 

85. 27 

4. 49 

2,24 

Pocoson 

: 257.23 

j 172. 39 

73. 13 

1 

1 21. 39' 

4. 86 

2.77' 



From this table it is seen that relative!}^ much larger amoiints of 
each of these salts have been carried into the surface inch of soil in 
the cases where the soil has not been left loose. 

When the mean amounts of salts for the six soil tjq^es in the surface 
3 inches (the full depth of the mulch) are compared the}^ shind 746.1 
pounds per acre of nitrates "where there was no mulch to 488 pounds 
where the soil was maintained loose to a deptli of 3 inches; that is to 
saiq the mulch has not only conserved the soil moisture in a very 
marked degree, but it has also restrained to the extent of 263 pounds, 
per acre the rise of available nitrates into a plane above the level of 
strong root action. The sulphates (expressed as SOJ accumulated in 
the surface 3 inches of the firm soil at the rate of 572 pounds per acre,, 
while under the surface maintained loose to a depth of 3 inches the 
accumulation was only 242 pounds, thus leaving 330 pounds per acre 
more in the soil moisture of the root zone under the 3-inch cultiva- 
tion than in the soil moisture where the surface was kept firm. In the 
case of the phosphates the displacement by capillarity is very much less 
rapid than in the case of the two salts previously named, the mean 
accimi Illation for ' the six soil types in the surface 3 incheS; , being only 
33.42 pounds per acre w'here 'the soil was' firm, as compared with 2'0. 04 
pounds, where' it, was kept loose. The bicarbonates and silicates, or 
silica, like the phosphates, move relatively much more slowly by 
capillarity than' do the nitrates, sulphates, and chlorids. The r^elative 
rates of movement of the bases (potash, lime, and magnesia) under the 
'influence '.of. capillarity ' are being determined 'in' another series of 
^experiments not.yet'Com,pIeted. - ' '7'v';'y'' 

a1903— 11'' 
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FAULTY METHODS OF CULTIVATION. 

of the 'iiiotliods of criltlvatioii praeticcd in liie South, while 
eriV^fiivc in kiiling' wecchu arc not the best that could be used for the 
ennsowTU'ioii of soil inolsture or for controlling the movement.s of 
ivaier-soliible salts in tlio soil, and are often positively harmful to the 
e?‘Ops firowiiig upon the ground. One of the methods to which refer- 
ence is made is the common practice of iTinning the .plow close, to the- 
row, tiirovriiig the earth away from the plants, and leaving the furrows 
open ono or more days. When this practice is followed, if the crop 
has reached considerable size, with ample/ leaf surface and strong root 
cievelopineiit, and if the weather is hot and diyiiig and the soil mois- 
ture at all scanty, tlie crop is quite certain to show the bad effects of 
this metliod of ciiltivatlQii, bv the curling of the leaves, as a result of 
eiitting off ail roots on the side of the row. to the depth the plow has 
run: and the injury is often so marked and great that it is distinct!}^ 
recognized that the- CTiItivat.ion must not be done' on both sides of the 
row^ on t,he same day. The loose soil thro rrn into the middle of the 
row soon loses most of its moisture; the sides of the furrow next to 
the row and tlie bottom also diy^ out veiy rapidly in the hot sun, so 
that when the furrow is turned back it is filled with a layer of diy, 
loose earth, into which new roots must develop to take the place of 
those cut away; and on top of this layer of dry earth is deposited the 
mo.ish soil of the second furrow, which in turn loses its moisture 
rapidly,' as ' does the firm surface, of the bo.ttom of the mw furrow. , It 
ofte',n happens that before new roots have had time to, develop into the, 
loose S'oil formed by the plowing the- same operation is 'repeated on 
the opposite side, and thus the crop receives a very severe check to its 
growth l:y the double root pruning. wliich this fornuof cultivation 
elfects. 

For many crops it is quite’eertain that the Hatter cultivation, instead 
of the ridge-a,:i,Kl-f'iir,i’ow form so much used, wmiild better conserve the 
moisture and permit the rains to penetrate the soil iiiore quickly and 
evenly, 'with less, surface drainage and correspondingly less waste .of 
.soil fertility. With the distinct ridge-and-fiirrow cultivation the bad 
effects of rainfall are intensi'iied if it comes at all rapidly, as then it is 
cjiii'te' 'completely shed into the furrows, where it is forced to cover 
less tha'E half of the available area of the field, and thus becomes 
eciiiivaleiit to' a rainfall of more than double t,he actual amount' in' its 
.ieisdency to w'ash .and to float away the organic matter and finer silt, 
and to dissolve'' the water-soluble salts of the s,oil which have acciimu- 
iated.o'ver the whole field, by evaporation. -The deep, flat cultivation,'' 
with many' shallow,' narrow -furrows "to .draw the water, still leaves 
ridges,, through' which -the„soil-.:.air may',esc'ape-,as the water enters b}" 
percolation from the bo-ttoms of .the furrows., thus' facilitating a more 
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rax)id percolation, which thus holds the water at less depth in tlie 
furrows, forcing it to flow more slowly and greatly reducing its carrying 
power, so that washing is less marked. 

Tlie flat cultivation practiced in 1903 on corn, potatoes, find cotton 
W'orked very satisfactoriha altlioiigh the rainfall wnis hea’\d.er than in 
the preceding year. It is true, .however, that the fields had l)eeii 
plowed to a depth of 5 or 6 inches v/itli a ll-ineli plow, and this 
uodouhtedly gave the soil a higher receiving capacity for luin. The 
effect of this plowdng was to give the entire surface foot a pore space 
of more, than 50 per cent, 'which means that the surface 6 inches had a 
pore space of 60 per cent or more; .and this again moans that in the 
surface 6 inches alone there was room to store a rainfall of more than 
8 inches — a depth of precipitation which does not often occur Vv^ithin 
a single day. On a soil in such condition^ with flat cultivation, the 
salt-S' which have been drawm to the surface by evaporation drop quickly 
and evenly back into their proper place, where they become effective 
in plant feeding, being brought again into contact w'ith the root syst( 3 n:i, 
past which they had been carried by capillarity, 

GEEATEE'POKOSITT AND BETTER GRANULATION FOB, SOILS OF SOUTH 
ATLxiNTIC AND GULF COASTAL PLAINS.' 

Over much' of the Atlantic coastal plains, and those south of the old 
glacial borders and back from the Gulf coast east of the Mississippi, 
there is probably nothing W'hieh tends to deplete the cultivated fields 
of their fertility so rapidly as does surface washing, and how^ to lessen 
this or to prevent it altogether is the most serious practical problem of 
soil management for that whole region. The compact close structure, 
especially of the surface foot of ■these soils, their imperfect and feeble 
granulation, combined with the heavy, intermitteiit cliaracter of the 
rainfall, are the immediate causes of the destructive washing. ' 

In a comparative study of the degree of openness or pore space of 
-Borae Southern and some Northern soils the following' relations were 
found: 


Pore space in some Southern and Nortlurn wUs in Anpmi and Septmihei% 19m. 


■state. . 

■ ' ■ . . 1 

Number 
of soil 
types. 

Pore spaceiii pereentage of volume. 

First 

foot. 

Se.eond 
.. foot. 

,Tbird 

foot. 

Fourth 

foot. 

Georgia . _■■ 

'■ 2^ 

44.36 1 

4S.82' 

"'""32.. 14 

31.34 

Soiilli Carolina ..... ■ 

5 

43.16,1 

' '.'49. '88 

' ' 46.'28 

'' '38." 76'' 

Nortli .'Carolina 

r '10 

i " 46. 50 j 

' 43. 12 

' "■'4,1.. SO'. 


Peitia$5rlT.ania- 

8 

. m.m 

46. 9g 

' ,42.30' 

, , '40.,# 

Wisconsin ................... ... 

■ S 

54.. 40' 

'. 53.49.' 

T , 'SL43 

'47.54 


These results are computed from'the observed water-free dry weights 
of 'these soils per cubic foot, assuming a mean specific gravity of 3.65 
foT' the ingredients of alL. It will be seen that the opeime^ss O'f theS'C 
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soils decreases generailj with the depth, and that it is notably largest 
ill tlio Wiseoiisiii and PennsTiyaiiia soils, and larger in the Wisconsin 
soils than in those of Pennsjdvania. 

This openness of stnicture in soils is an extreiiiel}" important ciiar- 
acteic for it determines not only their capacities for both air and 
water, but also the freedom and rapidity with which these iiidis- 
pensable coniponeiit parts of all fertile soils move into and out of the 
root zone. It. even determines, in a very large measure, the depth of 
the root zone itself, and thus the magnitude of the feeding area avail- 
able to the crops, which in turn is a prime factor in determining the 
fertility of all field soils. Openness of soil structure and freedom of 
air eirciilatioii through the soil are recognized .b}- all practical green- 
iioiise men as indispensable prerequisites to successful results under 
their conditions. ' 

A ot only do tlie soils of the North and South differ in tlieir openness 
of stniciure, the soils of the South have a less coiiqilete and less 
strong granulation, and these two characteristics are extremely 
important in determining; not the freedom with which both rain 
and air enter and leave the root zone, but at tlie same time they 
iiitkieiice the depth to which roots penetrate, the soil. The larger pore 
space and coarser and .stronger granulation 23rovide greater capacity 
and better facility for the storing of the rain as rapidly as it falls, and 
as a consequence of this difference in the character of the soils in the 
two contrasted regions there is better iinderdrainage, less surface 
washing of fields, and less loss of ' water-soluble plant food in the 
North, while the roots of crops generally penetrate the soils much 
more deeply than thej" do in the South. 

'Whenever heavy rains fall on the Southern soils under consideration, 
their' close structure and feeble granulation result in the surface pores 
of the soil becoming so quickly and extensively closed that the soil air 
finds little opportunity to escape, and yet oiii\^ so fast as it does can 
the rain enter the soil, and hence during heavy rains the wmter 
acciiiiiiilates qiiick,!}^ and exteosivei^r upon the surface. The result is 
that the. surface soil, after having lost much of its coarser granulation, 
is readily taken up by the water held at the surface, and its finer and' 
more valuable portions, together with the readily water-soluble plant, 
food and organic matter, are borne away in the surface 'drainage to 
the great detriment of the fields, giving the muddy, turbid waters'' 'SO' 
characteristic of Southern streams. 

What then shall be done to establish a deeper openness and a, coarser 
and stronger granulation in the soils of the South Atlantic an'd' Gulf 
coastal plains in order that there shall, be lost in the , 'surface drainage 
less of the most valuable portions of the siirface' 'SoiI,' 'le'ss of the 
undeeomposed organic matter, and "less of the"' readily water-soluble 
plant food which collects upon the immediate surface' through rapid 
evaporation aided by capillarity'? '.' 
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MOSE FREQUENT AND DEEPER PLOWING NEEDED. 

There can be little doubt that deeper plowing* wdil not only le>sseii 
the teiideiic‘3^ of Soiitbern soils to wnisli, but that it will increase their 
general productlYC eapacit}". The deeper general plowing a,t frequent 
intervals, quite likeh* as often as once a i^ear, will not ool}" increase 
the eiiective openness of the soil,, but it will greatly aid in cleyeloping 
a stronger and better granulation, and both conditions are necessary 
to reduce the teiidencj^ to wash. In our comparatiye studies this 
j^ear on eight t 3 qies of soil, the plowung to depths of 5 to 7 inches to 
wdiieli they were subjected had the eilect of giving to the surface foot 
of the soli types in the respective regions The values indicated in the 
following table: 

Ilean ivaler-free dry weights per cubic foot of eight soil types at three daks durmg the 
growing season after plowing. 


Locality lUid soil type. 

Date of sampling. 

April 29. 

June 22. 

August 24. 

Ooldsfboro, N. C,: 

Norfolk saiid'v soil 

Pounds. 

71.99 

6.'^. 57 

Pounds, 

SO, S3 

Poutids. 

S6. 64 


80.40 

80.97 

Upper Marlboro, Md.: 

Norfolk sand 

7t) 

85. 09 

85. 

Sassafras sand v' loam 

77. 39 

75. G8 

81.36 

Lancaster, Pa.: 

Hagerstown clay loiiTii 

55. 75 

G1.51 

OS. 40 

1 70, 86 

Hagerstown loam 

73. 52 

76. 55 

Janesville, Wis.: 

Janesville loam 

5S.17 

GO.. G3 

70. 17 

71. 55 

loam 

02. SI 

77.84 



AltliOLigli the first sets of samples were taken after the firming due 
to harrowing and smoothing, the table shoivs that the plowing did 
develoi') a notable increase in the openness of all the soils except those 
of Upper Marlboro, Md., and that this increase of openness had not 
entirely disappeared at the end of Auguist, and, yet the rainfall during 
the period wars more than usually heavy, being 19.44 inches at^ Golds- 
boro, 19.78 inches at Upper Marlboro, 18.87 inches at Lancaster, and 
18.75 inches at Janesville. - The changes in weight 'per cubic foot 
which took place after plowing these soils indicate that the most fun- 
damental difference in theii^ structures is that due to differences- un, 
graniilatiOB, for all of the soils which have changed in weight markedly 
have changed to about the same extent, most likely due to the reduction 
of open spaces in the soils outside of the gianulation. 

; ■ But the most important object to- be' gained bj^ plowing Southern 
soils deeper than is generally practiced is that of turning under the 
roughage of the fields and other organic matter more deeply, w^here it 
may be less rapidly decomposed and where it may become more effective 
in ^ringing about that better granulation of the soils essential to the 
beat'tilth. 
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IMPORTANCE OF THE GEAKULAH STIlUCTHKE IN' SOILS, 

The graniihir condition is the most important physical cliffereiice 
between an agTiciiitiiral soil and a cliyy. It is tiie one ivliich the 
potter trios to obliterate from his stocky because it renders liis waires 
too weak and opeip and it is the condition wdiieli hj soil manag'emerit 
we should strive to iiiteusifi" and maintain to a high degree in most 
soils, 

Wlieii all soil particles are very small and separate, the passagewa^^s 
for air and irater are so fine and the resistance to flow so great as 
to make the circulation too slow to meet the demands of crops; but 
when the fine particles are massed together into granules, giving to 
the liody of the soil openings of the order found in sand}" soils, we 
have tliat f?rcedoiii to motion of air, moisture, .and soil particles which 
constitutes Jl'ie essential characteristic of a soil in good' tilth. The soil 
then lias the desirable openness, so far as wide passageivaYs are 
concerned, irhich is the recognized valuable feature of a sandx" soil 
In addition to this, its granules possess a sponge-like qiialitt' which 
enables them to absorl) moisture and to concentrate within theiiisehxs 
the. water-soluble plant foods, thus greatly lessening the danger of 
their being leached away and permitting them to enter the root hairs 
of crops whenever the latter lay themselves closely upon the surfaces 
of the granules, as i,s their habit. 

Ill consequence , of this structural character of clay soils in the 
"best -of tilth, the}^ possess a storage capacity for' available plant foods, 
which the sands and imperfectly granulated soils never have,, and when 
plant foods are added" to them they are able to receive and retain them 
in: laigw amounts than 'can the sandy- soils. ' 

In an experiment wdiere a solution containing known ainouiits of 
plant food w-as caused to percolate three times in quick succession 
through a layer of each of eight soils, these soils retained iv,ithiii 
themselves the following aiiioiints of the different ingredients: 


Pkmifood kil'enfwm a Bohdloabk eight soil i gpcs offer pereolaUon through soil (lure thnes. 
[Ill parts per niiilion of dry soil.] 


! 



Salts rt 

tainod. 




K. 

Ca. 

' Mg. 

XO,> 

HFO 4 . 

SO 4 . 

ScMtbem Klik:' 







XojIoUc sandy soil. North Carolina 

830 

6 S 0 

■ 259 

420 

79 

''' '87,5 

FHmasilt loam, North CaroilRa 

‘2S0 

675 

203 

135 

' 101 

'' 1,875 

Norfoll:: saad, Harvland 


■m 

141 

330 

\ 110 , 


loam, - 

soils; 

, 2 S 0 . 

1 ' 

650 

,, 132 j 

, 2 ;» 

j ,' . -'2J5 

1,25 

HagewteWR Gay loam, PennwlTania ' 

1 "STd 

im 

133 ’ 

210 ' 

133' 

. 1,250 

H^Ktovrn l&mQ » Beassjd vsn 

1 ■ Am 

. ■ 650' 

141 

235 


2,375 

JaBCsvillfr loam, 'WiscoBsIfi 

1 ■ . ® 

575 

, 2 S-I ' 

2&5 

f '.iS 

'375 

Miami loam, W’iscotiMii, 

■ '602 

^ COO'i 

,1 

203 

215 

' : , i 

in 

1 250 
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Tlie soliitioii used ivitli these soils contained calciiim phosphate 
(CallPOJ, iiiao'iiesium sulphate, calciiiiu nitrate, and potassium siil- 
]>l]ate in siicli proportions as to represent SCO, oKh 300, 470, 100, and 
1,000 parts per million of the solution of K, Ca, Mg, KO;„ IIPO., 
and SO„ respectively, raid the amounts of solution passing tliroiigli 
the soils were five times the dry iveigdits of the soils. The layers of 
soils were three-sixteenths of an inch thick, and the solution was in con- 
tact with the soil grains in the aggregate less than forty-live niiniites. 

From these same samples of soils before this solution i>ereo!ated 
through them there were recovered, by repeated percolation of dis- 
tilled water through them in charges equal to five times their dr}^ 
■weights, the following amounts of the same irigredierits: 


Amoitrds of vxiler-soluhle Balls recovered from eight soil tgpes hg percolallng through eleven 
charges of dlstUled ivater, each equal to five iimes the drij welghis of the soils* 

[Xn parts per raiilion of dry soil.] 


go'il "type. 




Sails recovered. 



K. 

, ' 

Ca. 

Mg. 

NO;,. 

EPO„i. 

SO4. 

HCO;,; 

SiO... 

Sou'tberii sfOiLs; , , 

No.rfoIk ' Bandy, sail, lSro,rth 
Carolina 

■ 

i2S.t; 

S7.9 

77.4 

. 

42. 1 

25. G 

414. 0 

32.0 

05. 7 

..Selma 'Silt loaiii, Xc.rth Caro- 
lina 

191. G 

258. 5 

■ 

G9.1 

41.9 

770. 0 

70,0 

104.0 

69,7 

Norfolk sand, Maryland 

1G7. 5 

217.8 

92.2 

45. 5 

35. 3 

793. 5 

79.0 

Sassafras sandy loam, Mary- 
land ! 

' 17:>. 9 

DGO. 8 

9G. 4 

78. 7 

31.8 

818. 0 

88. 0 

94. 1 

Northern soils: 

Hagersto'wn clay loam, Penn- 
sylvania 

191. 9 

791.3 

1 

331. 2 

151. 8, 

70. G 

1 

1 1,(108.0 

3.58.0 

15!)., 0 

Ilagei'sto'wn lojim, 1‘einisyl- 
vania 

221. 2 

722.9 

329.7 

123. 0 

5,G. 2 

i 

1,779.0 

33G.O 

■ 148, 3 

Janesville loam, Wisconsin .. . 

273. 1 

S:17.5 

271.8 

120.1 

22G.1 

1,810.0 ; 

180.0 

ms.o 

Miami loam, Wisconsi'n 

21G. 0 

708.0 

1 ■ 

239.1 

170.3 

174.5 

3,501.5 

! 

220.0 

222. 1 


" It has not yet been demonstrated in what manner these salts are 
retained about and within the soil granules, but the indications, point 
strongly to^ the conclusion thafthe}^ are in part at least' held phys- 
ically concentrated in the 'Soil moisture .abo”t and '‘within the soil 
granules. 

■ If the -water-soluble plant food is concentrated ■within the soil 
granules, as many lines olobservation followed out appear to .Indicate, 
it is "easy 'to iiaderstand ho’W there is less leaching*.' from the soils 
belonging to the .highly gmnulated-ty|>e:S than there is from the .sandy 
.soils. ,, Indeed, "'W.hen, we have percolated ■solutiO'HS through.clean. ifhifce 
and,, freed' from' all silt,. so .that there was' nothing fine enough to 
permit of flocc'iilatio.ii, the am'Oimts, even of., potash and phosphoric 
acid, retained 'have been so 'shiall as to be. almost ■withiu'.tlie ' limits of 
the orro'rs.,of observation. 'But whatever the exphination may be,. the 
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f.H'ir- reiirii!! tliat soiLs may be made to take large amoiiiits of salts 
from a solntioii percolating’ 'throiigli them, and that eqiialli.^ large 
aBioiiiits inaj" be recovered again from them by repeated washing in 
distilled water: and from such observations it appears more than 
probable that the salts so retained are available to the crop which 
spreads its root hairs over the surfaces of the soil grains and soil 
granules. 


CCYDITIOYS WHICH FATOR DEYELOFMEYT AND MAINTENANCE OF 
GRANULAR STRUCTURE IN SOII.S. 

Xo soil is complete]}" and strongl}" granulated to the extent of agri- 
ciiltiiral service unless it is well drained, at least periodically; and a 
soil which has once ])een w^ell granulated, if kept long and continu- 
ously filled -witii water, vrill in time lose mucdi of its former structure. 
But w'hen drainage is ample, so that air as well as 'water occupies the 
spaces 1;)etw"een the soil grains, the surface tension of the water, as the 
drciight condition approaches, acts to ]}uncl#- the finer particles about 
and between tlie larger ones, giving the granular structure. 

As the dissolved salts accumulate about and wfithiii these gTaniiles, 
after sufficient concentration has taken place they ma}" be deposited and 
become a cementing medium, giving the soil grannies the varying 
degrees of stability which enable them to resist tendencies to break 
them down. 

A crop which has an extensive and finely divided root sj^stem, like 
that of bliiegrass or timothy, greatly assists in the granulation of soils 
by establishing parting planes between soil masses, and, in intensify- 
ing the' drying of the soils, brings it oftener into the condition which 
favors the bunching of the soil particles. 

One of the most' important effects of stable manure wffien applied to 
soils is its tendency to establish parting planes in the soil which favor 
both the formation and maintenance of strong graimiation. Green 
maiiiires, too, %vell plowed under and allowed to decay, exert a physical 
effect upon soil graniilation analogous to that of roots and of stable 
manure, although their action is reiativety not as strong. 


NEED OF INGRBASING THE ORGANIC MATTE'R IN SOUTHERN SOILS. 

Very many of the soil areas of the' South, on account of both mat-, 
iiral conditions and the' long and almost universal practice of using /but' 
little stable manure and of neglecting to plow under in any tho'rough 
and persistent manner the roughage which' is left, upon the, fields, are 
low in that form of organic matter, which can to any,' notable extent 
influence soil granulation. , Further than this, the shallow' rooting of 
the crops, and the rough, ridged, and 'extreme surface' exposure' of the 
soils which the' methods of tillage 'generally in vogue: es,tablish5 all 
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conspire to hasten the complete oxidation of the small amounts of 
organic matter the surface soil chances to acquire^ and tliiis to main- 
tain a low humus content which at once determines a poor soil texture, 
a low rate of nitrification, a low^ content of most water-soluble salts, 
and, therefore, a low crop-feeding capacity. 

In, the management of soils under any climatic conditions too much 
emphasis can hardly he laid upon the importance of inaintainiiig a 
sufficiently high content of organic matter in the soil; for the observa- 
tions made, in the Bureau of Soils appear to point clearlv and strongly 
to a rise and fall of the ivater-soluble salts in soils with the amounts of 
water-soluble organic matter which can .be i*ecovered from them, and 
there appears to be more than an accidental relation between them 
aside from the nitrates. 

That there is a clear and strong difference betw^'cen the four Southern 
and the four Northern soils studied, in the wniter-soluble salts which 
may be recovered from them by washing in distilled water, is shown 
ill one of the tables already given (p. 167). It is clearly shown, also, 
in the table which follows, which is made up of averages of three sets 
of determinations on the surface 4 feet, made at the beginning, at the 
middle, and near the close of the crop season: 

Water-soluble salts recoverable from surface 4 feet of eight soils hg ivashing once during 
time minutes in distilled water, and given as mean sums from the 4 feet. 


{In parts per millioii of dry soil.] 


Soil type. 

Salts recovered. 

K. 

Ca. 

Mg. 

NOa. 

HPO4. 

SCh. 

Southern soils: 

Xorfolfc sandy soil, North Carolina 

47.5 

91.6 : 

44.7 

36. 7 ; 

32.0 

33. 3 

186. 9 

215.8 

150.5 

219.4 

t, 864.8 
814.7 

653.6 

649.4 

Selma silt loam, North Carolina 

42.7 

114.9 ' 

45.1 

26.8 

Norfolk sand, Maryland 

46.5 

94.5 

42.2 

35. 9 

46. 8 

Sassafras sandv loam, Maryland 

47.1 

100.8 

' 47.5 

34. 3 

36. 6 

Northern soils: 

Hagerjstown clay loam, Penns%ivania 

48.9 

2G4.4 

78.0 

66. S 

1 56,3 

; 48. 1 

92.2 

Hagerstown loam, Pennsylvania 

CO. 4 

233. 4 

69. 1 

106. 3 

Janesville loam, Wisconsin 

100.0 

1 293. 6 

116.2 

153.7 

Miami loam, Wisconsin 

68.0 

i 277.7 

i 

1 102.1 

62.8 

76.1 



Differences in yield of corn and potatoes resulted from these eight 
soils where the}^ were treated, in everyway alike,' showing the same 
order of similar relations. . . 

There can be no question but that generally throughout the cotton 
belt of the South, where cotton will continue to be the staple crop, a 
system of stock raising anight he added as an adjunct, which, together 
with a proper rotation of crops, could be made to yield net returns 
enough to more than cover the enormous fertilizer bills of the South, 
and in addition thereto to place the aggregate yield of cotton f ar ahove 
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Y-h,at it no^w MucIr of course, Biav be done with the use of com- 
mercial fertiiizei’s in conjunction with green manuriiio and proper rota™ 
tioiue but this can not approach in real value, evervtiiiiig considered, 
what may be made to follow a rational introduction of lire stock as an 
adjunct to the present cultural methods for improviiiguiiid Diaintaiiiiiig 
sol! fertility. 

EELATIVE RATES OF NITRIFICATION" IN SOME SOUTHERN SOILS. 

Since the immediate source of nitrogen for all green plants is the 
nitric acid or' nitrates carried in the. soil moisture, and since the 
aiiioiiats present in a soil may vary rapidly with changing coiiditions, 
the oiiective fertility of a soil at aiu" time is iiifliieiiced strongly by the 
rate of nitrification possible in the soil under the conditions which 
surround the growing crop. 

Ill one sei'ies of comparative studios made on the eight soil type's 
investigated during the season of 1903, all of the soils were given their 
optiiiiiun aiiioiints of moisture and were then placed under like favor- 
able conditions for nitrification, except that no attempt was made to 
iiioc'iiiate them with the nitrrh^ing organisms, as the priiiie ol)ject was 
to measure the rates of nitrilicatioii under the existing conditions. 
The amounts of nitrates (1S1O3) present in the several soils at the close 
of a period of seventy days are given in the following table, together 
with the amounts present at the start and the changes which had taken 
place: 


jSHtraieSy ei'pnmed as in the surface foot 0/ eight soil (gpes at close ofseventg days. 
[In: parts per niillioD of dry soil,] 


Pefiofis (d ex'peil ■ 
iiierit. 

j Goldsboro, N. C. 

l'ppG‘5f iSrarlboro i 
Md. ! 

1 Lancaster, Pa. 
f 

j Janesville, Wis. 

Norfo'll: ! 
sandy ' 
soil. 

! j 

i Se,Ima | 
Isiit loam, 

i 1 

Norfolk 
sand. ' 

: Sassafras 
! sandy 

I loam. 

! r.T ! 

Harters- ] 
town elayi 
loam. 1 

Hagers- 

town 

loam. 

Janes- ' 
Vi lie 
i loam. 

! , . , , 

Ivliami 

loam. 

After seventy days.. 
At start 

70.00 

1 33. Oi 1 

SS. CO 
48.40: 

7,1.40 
! 24.20 

121.00 ' 
39. 2S 

163. S': 
64.9 : 

. 161.8 

bil. s 

121.0 ; 

142. S 

51.9 

Ciian'^e 

1 80. 90 

1 '40 AO 

1 47. 20 

1 SL72 

103.9 

105. 0 

56.2 

90. 9 


"' The amounts of nitrates recoverable after seventy days b}- the three- 
miB'ute' washing to which these soils were .sii]>|ected were at the rates 
'of t§.5, ' 310, 267, 399', 503, 518, 537, and 492 pounds per acre, computed 
upon the observed' dry weights of soil in the surface foot of, each soil 
type, and given in the order o.f the above table.' 

INFLUENCE OF LIME ANB .STA,BLE. .MANUliE ON NIT'BIFICATION, ANB ' ' 

IVATES-SOiiUBLE FHOSFHATES AND SULFHA.TES.. ■' 

In these experiments composite "Sample-S of the ''surface 'foot 'of soil 
of e.acii type .were' procaredV.-and .after 'mixiiig,. and 'bringing them to,' 
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good iiloistiiTo condition each sample ivas divided into four lots of 15 
pO'Hiids eacli, to one of wbicli nothing' was added, to another lime at 
the rate of 1 ton per acre, to another 10 tons ox air-diy stable iTiaiiure 
per acre, and to the fourth 10 tons of air-dry niaiiuro and 1 ton of 
lime per, acre. The soils were kept at nearly constant moisture and 
good aeration conditions during a period of about fifty days, at the 
end of which time the soluble salts were determiDed, with tlie results 
given in the following table: 


Changes in the ennoimh of nitraies, e:)‘2}ressed as AUAj, e{fierjiftg dags. 
[In parts per million of dry soil.] 


Per,i,ofE cif cxperi-i'iient.- 

Type of .soil. 

SaTid- 

hill. 

Bel ran 
silt loam. 

Xorhdk 

sand. 

Golds- 

boro 

compact 

sandy 

loam. 

Norfolk 

line 

sandy 

loam. 

Pocoaon, 

Whore nothing wris arlded to soil: 

Found sit close 

17.10 

S. 78 

136. 5 

42.2 

117.0 

19.9 

71.5 

19. 3 

92. 0 

15.7 

198.0 

41.6 

Fresent at start ' 

Aniount x>rcxluc 0 d 

13.31 

94. 3 

97.1 

52. 2 

70.3 

15G,4 

Where lime alone was added at the rate 
of 1 ton pet acre: 

' Found at elo.'se 

99.20 

3. 78 

I.tO.O 

4-2. 3 

132. 0 

19.9 

84.0 

19. 3 

105. 6 

15. 7 

205. 0 

41. 6 

Present at start 

Amount produc<'‘d 

95.41 

107. 8 

112.1 

64. 7 

89. 9 

163.4 

1 

W’liere manure alone was added at the ! 
rate, of 1.0 t'.>ns, air dry, per acre: 

Found at close 

i 

•so. 00 

f 3. 7-8 i 

193. 0 ^ 
! 42. 2 1 

i 

16G.0 

19. 9 

; 104.0 

' 19.3 

114.4 

15. 7 

213.0 
. 41.6 

Pre-sent at start ' 

Amount produced 

; 76.24 

150.8 j 

146. 1 

84.7 

99. 7 

171.4 

Where both lime and manure were 
added at rates of 1 and 10 tons per 
.acre, respectively; 

Found ■ at close 

! 

i 124. GO 
i ' 3.76 

.| 

220. 0 

42.2 

loSl.O 

1-9,9 

116.0 

■ 19.3 

182.0 

35.7 

231.5 

41.6 

Prosciit at start 

Amount ]„a’oduced 

320.24 

177.. 8 

,, - 161.1 

' 96; T 

.' 116.3 

■ 189. 9 



From, this table it. will b6''s©en that in the extremcAy sandy; type of 
soil the aclditioii of lime alone allowed the i*ate of nitri-ficafion"' to- exceed 
that wMch occurred in twO' of the other' types to- which only lime w,aS' 
.added, and;' also that the lime materially increased' theu;*ate of: nifcrifica- 
tiO'ii in them al. .The increase during the .fifty days, over that pi*esent 
in the soil at the '.start for the six types was enough to amount to 
386, , 62.3, '330, 194',, 2'6&, 'and '490 pou'uds per 'acre' in the"'sarfaee'ioO"t, 
taking the mean' weight 'of 'Soil at 3.50005 0"06 pounds, 'and 'Stating the 
.amO'iiiits in the order in which the soils .are naiiied in the table. , ,It is note- 
:w'o'rthy', too, that the lime alone had a greater influence in stimulating 
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nitriiieatioil on the Saiidhill typo tiiaii did the 10 toes of stable manure 
alone, Tvliiie in the case of the Pocosoii neither the lime nor the iiiamire 
alone, nor the tvco conil'iined, stimulated the rate of nitrification in as 
marked a way when compared with the rate which was maintained in 
the same untreated soil, which, however, vras far higher than that in 
any other case. In other words, the untreated Pocosoii soil was iiearl}" 
in prime eoiiditioii for nitrification, so that the combined effect of the 
iiiaiiure and liino increased the nitrates (NO.) produced at tlie rate of 
oiil}' 101 pounds per acre in the fifty dajm. 

The changes w'hich occurred in the amounts of sulphates (SOJ 
recoverable by washing* three minutes in distilled waiter' were also 
marked, and are given in the following table: 

A:riou;i:f,^ of snljAiuks, p'pressed SO^, recoverable after about jifty days. 

[In ijtiTts i'ter iniillon of dry soil.] 


Type oi Eoi'I, 


Fcrh'id.'; Cff oxporimeiit. 

Sand- 

hill. 

Scima 
silt ioain. 

Korri'flk 

sand. 

Golds- 

Ijoro 

compact 

sandy 

loam. 

Norh)lk 

line 

sandy 

loam. 

Pocoson. 

Wlierc nc»tiilTi£j was added to soil: 


60.1 

29.5 

59.8 

33.0 

53.0 

23.1 

PrDKGiit at start 

8. 1 

43.7 

20.8 

16.1 

13.2 



Cliange 

0.0 

16.4 

8.7 

2C.8 

36.9 

119 


W'hexe lime was added at the rate of 1 
toa per acre: 

9.2 

83.2 

48.4 

80.9 

65.3 

36.2 

Present at start 

3.1 

43.7 

20. S 

33.0 

16.1 

13.2 


<A'iai'ige - 

6.1 

30.5 

27. 6 

5L1 

49. 2 

23.0 




WTiere manure was added at the rate of 
10 tons, air dry, per acre: 

Pouiid at dose 

Present at start 

5.1 

3.1 

7S. 6 

43.7 

54. S 

20.8 

1 

i 

t 

1 70.4 

1 33.0 

80.0 

16,1 

i 

3S. 2 

13.2 


Chango 

2.0 

34.9 

31.0 

37.4 

63.9 ' 

25, 0 




both lime and manure 'were 
added at the rates of 1 and 10 tons 
per acre, respectively: 

Found at close 

11.4 

101. 7 

59.0 

93,6 

95. 2 

47.2 

Present at start 

3.1 

43.7 

20, S 

33.0 

16.1 

13.2 


Change ' 

8.3 

5S.0 

38.2 

60.6 

79.1 

■, 34. 0 



From this table it is clear'ihat associated with the nitrification there 
has been a liberation of sulphates, apparently more from the materials 
of the original soils than from "the 'materials added, and in larger 
amounts where the lime and manure are added together. ' 
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The changes in the amounts of phosphates liaye all been la the 
opposite direction from those of either the nitrates or the siilplmtes^ 
shown in the following table: 


Chanije.^ in amounir, of water -soluble pliosphaies^ expressed as IIPO^, days, 

[la parts per million of dry soil.] 





Type of soil. 



Porioiis of experiment. 

Sand- 

hiil. 

Selma 
silt loam. 

Norfolk 

sand. 

trOlds- 

bore) 

eorapaet 

sandy 

loam. 

Norfolk 

fine 

.‘^andy 

loam. 

Pocoson. 

Where nothiirg' was s/dded to soil: 







Found at close — 

1.4f. 

2. 46 

1. 49 

3. 73 

2. 39 

2.39 

Present at start 

6.90 

14.20 

11.50 

7, 20 

S.12 

IS. OO 

Change 

5.44 

11.74 

10.01 

3.42 

5.32 

15.61 

Where lime tras added at the rate cf 1 
ton per acre: 







Found at clo.*=ie 

1.46 

3. 23 

2.99 

3. 78 

2. 30 

3. 19 

P,rGseiit at start 

6.90 

14.20 

11.50 

7.20 

8.12 

IS. OO 

Change ... — ■ 

5.44 

10.92 

8. 51 

3.42 

. 5.82 

14. 81 

Where manure was added at the rate o! 
10 tons, air dry, per acre: 







Found, at close. 

2. IS 

■1 92 

3. 74 

■1. 54 

4.22 

8.99 

Present at start ‘ 

6.90 

14. 20 

11. 50 

7. 20 

8.12 

18.00 

Change i 

i 4.72 1 

9.2$ 

1 7.76 

2. 60 

3.90 

14.01 

Where both lime and manure were I 
added at the rates of 1 and 10 tons per | 
acre, respectively: 



I 1 


i 


Pound at close 

3.28 

6. IS 

4.4S 

i 4. 54 

; 3. S3 

1 4.79 

Present at start ' 

G.90 

14. 20 

11. 50 

7.20 

8.12 

18.00 

Change 

i 3. 62 

! 

8.02 

7.02 

2. 66 

; 4. 29 

13.21 


■Associatexl with the increased amounts of nitrates and sulphates and 
of other water-soluble salts and with the changed physical and other 
conditions which favored the increased rates of nitrification, there 
were other changes occurring which placed the phosphatcB in condi- 
tions preventing their recovery from the -soils by 'single three-mimite 
washings in distilled water in as large amounts as were recovered from 
the same -soils immediate^ prior to their being placed in the 'nitri- 
fication experiment. ' The. soils were under, quite different phj'sical 
conditions, "SO far as, soil moisture and soil air . were' concerned., "but 
how far these"' may have determined -.the. changes referred- to can ,nofe 
yet. be' stated; but what 'seem, to be 'comparatively slight , physical 
differences are -undoubted^ responsible directly or indirectly' for very 
'different results in the amounts of . water-soluble. ' salts ' re-coverable 
from different soils, 'The ',truth' of th,is statement will be .clear from' "a- 
comparison of the amounts of nitrates in the different layers of the .six 
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soils iiiKler coiisideratiou after they had stood iiiider the muiehecl and 
Eiiiiiulcliod eoiiclitiOiis where all other conditions were the same so far 
as we know, except in so far as the eonditioii of the two surfaces 
afi'ected the soil moisture and soil air relations, and tiiroiigli those tlie 
diiiercnees in the amounts of water-soluble salts recoverable by our 
methods of washing. The table following shows the differences 
developed at 'different depths below the depth of the 3-inch mulch and 
below 3 inches io the soil not mulched: 

ill the aniomis of rdimtee, expressed eis NO.^, in six soil types at different depths 
helov' surface under S-ineh mulches and where surface was firm. 

[In i*aTts per million o£ dry soil.] 


Type of soil. 


I,! 1 b ol 

San-:’ 

lull. 

Soima silt 
iuam. 

Norfolk 

feaiKl, 

T.A.:' ; jNorioin: hne 

Ci.»rnpact 

Poeoson. 

i 

1 

1 


1 

S 1 P 



ra 

•ZJ 

p 


o 

s 

3 to G inches | 

i 

4.0 I 

4.6 

es.o 

26. S 

52. S : 0. 1 

46, S 

S.2 ! 25.0 

12. 8 

91.2 


6 to d iiiohos ! 

0.2 

4. 0 

52. 4 

28. 1 

: 46, S 1 11. 5 1 

t'D'-I. 1 

7.0 25.3 

11.0' 

78.1 

■■ 20.4 

9 to 12 iuelies i 

1 8.8 

4.7 

52.9 

24. G 

13.9 ; 9.3 

30. 0. 

5.7 1 lo.l 

9.1 ! 

52.0 

27.2 

12 to 15 inch os 

8.9 

1 2.6 i 

82.5 

: 20.5 

16.9 I 7,3 1 

27. 2 i 

4.8 ! 10.2 

7.9 j 

26.5 : 

19.0 

15 to IS inches ! 

j 

i 2.3 

1 
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It will be seen that we liave, in every one of the six soil type's, pro- 
found differences in tlieir nitrate content at the several depths below 
the surface, wdiich not only emphasize the point under consideration 
but also the iiiilueiice of tillage on the water-soluble content of the soil 
already referred to. The larger amounts of nitrates bIiowti here under 
the iiiulched surfaces are not due simplj^ to the fact that' less has been 
carried above the 3-iiich layer, wdiere the soils were iiiiilciied, for the * 
total aiiioiints recoverable from the full 18 inches were larger. The 
figures in the table show in an emphatic manner how inliiiential the 
3-iiicii miilcii had been in holding the nitrates in the zone of greatest 
root developiiieiit, -where tliej^ are needed and can 1:>est be obtained by 
the .plants. 
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GENERAL. IXEHAFJvS. 

The object of this article, like that in the Yearbook'^ for 1902, is to 
present to farmers some sug^^estions as to the surest and quickest 
meaiis of increasing the production of corn per acre. ■ The writer feels 
certain that it is possible within a' few years to double the average pro- 
duction of corn per acre in the United States, and to accomplish it 
without an}:' increase in work or expense. It is not to be iinderstood 
from this that it is desirable to double the present corn crop, but that 
it is desirable to produce the same yield on a siiuiller number of acres 
and with less labor. If 00 bushels are raised on 1 acre instead of on 2 
acres, the labor of plowing, harrowing, planting, cultivating, and har- 
vesting is greatly reduced. Some farmers produce from 3 mar to year 
an average of more than 60 bushels per acre, but the average of the 
entire United States for the past ten vmars (234 bushels per acre) shows 
that many are annually harvesting less than half of this quantity. 
Since the average crop in the States best adapted to corn growing is 
but little above the general average of the entix’e country, it is evident 
that the average is not lowered to any great extent by the poor crops 
in sections iinsuited to corn growing. Moreover, the yield pei*' acre 
in the New England States, with their- poor soil and short growing 
season, is greater than in an}" other part of tho' country. This,, clearly 
indicatesY-he possibility of greatly increasing the yield, per' acre in the 
corn belt. ■ This .is especially easy, of: accomplishment in -the Southern, 
States,, where the -present average. 'is'Iow and where thegTowi-n.g s-e.ason- 
is not shortened by frosts. 

■Practical .corn growers'will understand ’'the impossibility of -".giving,, 
specific directions regarding the be-st methods; of ■ '■planting .and ' culti-' 
vatingvcorn that would be applicable to anyoonsiderable^'q30ii,bii;of the 
United States. ; ''The soil ■or drainage of"' different' farms " -is often. .so 
differe,nt as to'-'demand different 'm'ethod's of culture. ' It is therefore, 
only possible in; a^g'eneral article ''of- -this kind;- to tell what methods 
have been successful in 'some sections ■of; the .co.uiitry and to discuss the 

^TEiprovem-ent"of eo.m,"b-y ^i'Selectio.n,^MW'C.'R Hartley, Yearbook of tkeU. 8. 
Department of Agriculture, 1-902, 
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general exicets on the soil and crop of eortaixi methods of plowing and 
leiiTing it to the judgment of the grower to decide upon 
the best jiietliods for liis particular soil and climate. 

The most \'a!ua-bie information regarding the growing of corn in 
aiiv particular section can be obtaine.cl from unprejudiced observant 
corn growers of maoj j^ears’ experience; and the writer wishes to 
thank the hundreds w'ho have so kindly given him such inforiiiatioii. 
The fact that the experiences of growers in different localities and the 
reports of experiments from the various State experiment stations do 
not agree should not lower the estimation of the value of either. Such 
disagreement follows necessarily from the different soils,^ altitudes, 
latitudes, and seasons. Conflicting published statements have caused 
some to' cease trying to learn better methods from the experiences of”' 
others, but a study of the conditions will' show good reasons for the 
coiifiictiiig results reported. ' 

The methods of cultivation in general use in one section of the 
country differ greatlc" from those in another section. The iniple- 
iiients and methods employed in Iowa are as different from those 
of Connecticut as these in turn are different from those of Georgia; 
and while these differences are to some extent due to the nature of the 
farm land or to the class of labor employed, they are to a still greater 
extent due to the conservatism of the farmers themselves. That certain 
..kinds of cultivators or plows or methods of planting have been in ' use 
in Georgia or Iowa for many years does not prove that implements or 
methods' found' successful in. other States might not be used.' there, to 
advantage. '' It is much too common for the majority of growers' in 'u 
locality to "'adhere to methods '.accepted as best simply because they 
have been followed for years. The3^ often piircliase a particular kind 
of plow, corn planter, or cultivator be-cause it is the one in general use 
,. or the only kind for sale by the local implement dealer, w^ithoiit con- 
sidering whether some other kind might not be better suited to their 
farms. Merchanta and manufacturers are so familiar with the methods' 
or machinerj^ of the.ir competitors that any time or labor savi'ug s^'stem 
or device adopted by one soon comes into general 'iise. ■ A similar 
diligence and enterprise should bo exercised by farme'rs. , If every 
.corn grower could visit all the corn-producing States of the Union', 
the general result would be the discarding of poor and the adopting .of . 
improved, ma't'hods. '.No section excels in all respects, but almost .every 
... s.ect ion '''excels' ill 'some respect'. ' 

In the South Atlantic States the observant' corn grower would notice 
the use of terraces for preventing the-'- washing 'away of "the top soil. 
(PI. XI, figs. 1 and 2). He would also see' tlie..advaiitage of. s'pacing 
rows md stalks in the rows at distances suited to the fertility of the 
soil; and, where poor soil necessitates * the planting of the rows ■ 6' 
feet apart, he would perceive the .ecoB.omy of .growing a soil-enriching, 






Plate XI, 


Fig. 1.— Soil Washing Prevented by Terrace; 


Fig. 2.— Cotton and Corn Growing on a Well-terraced Farm in Alabama. 


Fjg. 3.— Wide Planting, with Pindars Between the Corn Rows. 
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Plate Xn, 



F!Q. 3.— Average Production Reduced by Undrained Spots. 
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legTiminoiis plant between the corn rows (PL XI, fig. 3). On the broad 
prairies of the Western States he would learn methods of curtailing; 
expenses b}^ the use of plo’ws, planters, cultivators, and corn harvesters 
designed so that one man can work a large number ' of horses and 
thereby accomplish a maximum of work. With such implements one 
man can, without help, plant and care for 10 or 60 acres of corn in 
addition to his other crops. The same methods and implements are 
suitable for many farms where more tedious and laborious methods 
are now followed. 

SOME LAND TOO IWR FOR imOFITABLE CORN GROWINO. 

While it is true that proper attention to seed selection and methods 
of cultivation will greatly increase the average production per acre 
for all land now devoted to corn growing, it is equally true that the 
cultivation of corn will never be found profitable on very poor land. 
Some growers, from force of habit, perhaps, every spring plant corn 
on land w^hich they know is too poor to produce a profikible crop (PL 
XII, fig. 1). The plowing and cultivating of poor soil is as expensive 
as the plowing and cultivating of fertile soil. Corn growing should 
not be attempted on such land until it is brought into a fertile condition 
by the growing and plowing under of leguminoiis crops, the applica- 
tion of manures, etc. In the meantime some of the crops that require 
less fertility than corn may he grown. It should be remembered that 
the nature of the corn plant is such that it will not produce grain unless 
the soil is rich enough to afi'ord a considerable growth of stalk, and 
that the best yield of ears is not obtained unless the stalks have made 
a maximum growth. For this reason some other plants will produce 
small or fair crops on soil too poor to produce corn. A cotton plant 
adjusts its yield of lint to the fertility of the soil, a small plant pro- 
ducing a small number of bolls containing lint of as good a quality 
that from a larger plant bearing many more bolls. A hay crop is also 
in quite regular proportion to the fertility of the soil. This is not . 
true^ h(meve7\ of eo'nu When poor soil dwarfs grass to half its nor- 
mal size, the crop of hay is reduced by about one-half, but when poor 
soil dwarfs the corn plants to half their normal size it is probahfethat 
there will be little or no grain yield, and any ears that are produceci 
will be small and inferior. ' 

Even in the best corn-producing States there is some land so poor 
that farmers who persist in attempts to grow com on it receive nothing 
for their labor. Such land, however, in a few yearsHime can be made 
to produce good corn crops. The growers who are quickest to learn 
the futility of attempting to grow corn on impoverished land are those 
whose farms contain some poor upland fields and some fertile bottom 
land. They find it necessary to fertilize and renovate the poor fields 

'''' a19()3— 12'' 
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or confine corn growing to the bottoms. . In most regions creek 
bottoms and river vaile3'>s are particularly adapted to corn growing, 
as they usually have a fertile soil and a subsoil well supplied with 
moisture. 

Another explanation of the low yield per acre on many farms is the 
ainoimt of unsuited or unimproved areas frequently embraced within 
the boundaries of fieldvS planted to corn. In many cornfields through- 
out the country may be seen portions or spots on which it is impossi- 
ble for corn to thrive. These may be clayey spots {PL XII, fig. 2), or 
swampy or iindrained areas (PI. XII, fig. 3), or ground adjacent 
to timber (FI. XIIP fig. 1). It is too great a waste of labor to plow, 
harrow, and cultivate such unproductive spots. They should be 
improved so that they will yield a profit, or they should not he 
planted at alL The poor clay spots should be enriched, the swampy 
places drained or filled, and the corn should be planted farther from 
the timber, with a strip of timber grass next to the trees. Many farms 
could be made more profitable by rearranging the fields in order to 
make them more uniform as regards moisture and soil fertility, so 
that the entire field may be treated as the character of the soil may 
demand. No field can be well tended if the corn rows extend through 
a portion too wet for cultivation when another portion is in best con- 
dition for cultivation. 

MEANS OF PREVENTING SOIL WASHING. 

More land has been rendered unfit for corn growing by the washing 
away of the surface soil than by constant cropping. Soil washing 
must be guarded against if profitable crops are to be harvested from 
the same field for a number of years, and with proper attention in this 
respect the farm will become better from year to year. The effect of 
heavy rains is to wash out gullies and ditches and to carry away the soil 
and plant food as muddy water. If this is allowed to continue unchecked 
the fertility is reduced, the soil itself is carried away, and the land 
becomes less productive from year to year. One heavy rain will 
sometimes carry away from a field more soil than a man with a team 
and wagon could restore in a week. It is to be regretted that farmers 
in the new^er and more fertile sections of the country are not as wide- 
awake to the destructive effects of soil washing as they are in older 
sections, where the farms have already been injured hy the rains of 
past centuries, and where constant attention is now necessary to retain 
'"the fertility which is at some expense put into the soil, , 

ROLLING OK HILLV LAND. 

It should not. be supposed that because, land is rolling or hilly washing 
must take place.. Some very hilly .sections' which' have deep, porous 
soils, full of humus, wash but iittle,,and' that only, .when the ground is 
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frozen to a considerable depth and thaws oir the surface. Hard soils 
tliat do not readily take up the water that falls upon them wash much 
more than loose, porous soils. The most effective means of preventing 
washing is to cover the soil with vegetation and loosen the subsoil so 
that the rainfall can penetrate and be absorbed instead of running off*. 
The rows of corn, moreover, should run at right angles to- the direction 
of the slope. Terraces are also effective barriers to soil washing, and 
their use is to be encouraged. These methods could be profitably 
employed on the sloping lands near the Ohio and Mississippi rivers. It 
is the desire of most farmers to have straight corn row^s, and on level land 
this is preferable, but on hills better success will be obtained by run- 
ning the rows at the same level around the hills. This will necessitate 
curved rows, but the curves will usually not be abrupt enough to make 
cultivation difficult; in fact, cultiv’ation is thus rendered much easier, 
since it is not necessary to plow up and down the hill, which, to prevent 
soil washing, should always bo avoided. 

AHSORI*TION OF KAlNFAlir*. 

The carrying away of soluble plant food and lighter portions of soil is 
not the only objectionable feature of soil washing. The water itself is 
likely to be needed during some portion of the summer. By loosening 
the subsoil and covering the surface with a growth of vegetation, the 
soil can be made so absorbent, that tlie water will penetrate the 
ground and be held in reserve to sustain the growing plants during 
times of drought. It would seem that after a period of heavy rainfall, 
during which 8 or 10 inches of wniter fell within a month, the soil and 
subsoil of all fields would be alike saturated, but such is not the case. 
The condition of the surface soil lias much to do in determining how 
much of the rainfall will be ab.sorbed. The condition of the subsoil is 
also important. If its moisture has lieen exhausted bjy lack of cul- 
tivation and injudicious cropping, it will absorb water more slowly 
than when it is already moist. Thus it is that the subsoil of some 
fields remains dry to a depth of .several feet during a season of heav^y 
rains, while that of other fields absorbs water in sufficient abundance 
to sustain crops during periods of drought. To readily absorb the 
water that falls during times of heavy rains the surface soil must be 
loose and porous, so as to take up the water rapidly l>efore it has time 
to accumulate, and hold it thus until by capillary attraction it is drawn 
to the subsoil.,, . . 

Some very fine clay subsoils are so compact that they turn water 
almost as effectually as a slate roof. Such subsoils should be rendered 
permeable, and the most effective and cheapest way to accomplish this 
is by growing deep-rooted plants, such as clovers, alfalfa, melilotus, 
etc. The roots of these plants penetmte the subsoil and, decaying, 
leave numerous ducts through which water from the surface soil will 
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pass to greater depths. That this is exactly what occurs is proved by 
comparisons of plats of ground on which such plants ha've been grown 
with adjacent plats on which they have not been growni. The former 
plats are soon after heavy rains, because the water has found its 
WT\Y into the sii}>soil, while the latter plats remain muddy on the 
surface. Some subsoils are the reverse of those just referred to: 
instead of being too compaiT they are too open. A subsoil of 'coarse 
gravel may allow" the water to pass through too readily, thus washing 
out and draining away the fertilit}". Such subsoils are not compact 
enough to supply the surface soil with moisture by capillary attraction. 
Soils of this nature are greatly benefited by the plowdng under of vege- 
table matter, w’liiclu besides adding greath" to the soil fertilitj", checks 
tlie rapid leaching through the subsoil and enables it to retain moisture 
l)etter during dry w’eather. The application of vegetable matter 
iiiipro\'es the fertility and physical condition of almost all soils^ 
regardless of w’hether the subsoil is compact or porous. 

IMPORTANCE OF RETAINING SOIL MOISTURE. 

The amount of moisture needed to produce a crop is much greater 
than would be imagined. In the case of corig it is sufficient to 
cover the field with water to a depth of from 10 to 15 inches. About 
three-fifths of this quantity, or from 6 to 9 acre-inches of water, is 
absorbed by the roots and exhaled by the foliage of the growing- 
crop.^ More corn crops are cut short by an insufficient quantity of 
available soil moisture than by any other cause. This is well demon- 
strated by the fact that fields situated by rivers or lakes in such a man- 
ned that the subsoil ahvays contains sufficient moisture seldom fail to 
produce good corn crops. The greater portion of the corn-growing 
area, how-ever, is dependent directly upon the rainfall for its water 
supply, and it is for this reason that this matter is here considered so 
important. 

After the soil and subsoil have become well supplied with moisture 
b}^ the rains of fall, winter, and .spring, the next important consideration 
is the Bieans by which it can be retained in the soil constantly within 
reach of the growing crop. The effect of sunshine and wind is to cause 
the moisture to pass rapidly from the soil directly into the atmosphere, 
and unless cultural methods are emplo3md to lessen evaporation much 
of the soil moisture will pass into the air without benefiting the crop 
except in a very slight and indirect way. For the good of the crop as 
much of the soil moisture as possible should pass into the atmosphere 
through the plants. In this way it will mvYj the soluble plant food 
into The plants, whereas if, allowed 'to evaporate from, the .surface of 

«Niiitb Aminal Report Wisconsin Agricultural Experiment Station, p. 99. 

Experimental .Investigations Into tbe ...Ainount ■<>!:, Water Given off by Plants.' 
Rotlmmsteri .Memoirs, by Lawesami Gill)ert,.Vol I;' 
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the 8oil it will leave the soluble plant food deposited on or near the 
surface, where it will be inaccessible to the roots until it is cultivated 
deeper into the soil or washed there by succeeding rains. 

As the moisture from the surface evaporates it is replaced by 
moisture drawn from greater depths by capillary attraction, just as 
oil is drawn through the wick of a lamp to replace that which is con- 
sumed by the flame. The rapidity with which moisture will evaporate 
from the ground depends upon the condition of the capillaiy tubes or 
pores that connect the surface with the deeper soil. Any dry blanket 
that can be placed between the atmosphere and the damp soil will 
check this evaporation. The most practical protection is a covering 
of finely pulverized dry soil 2 or 3 inches deep. By thoroughly 
loosening the ■ surface layer, the soil particles are disarranged so 
that the capillary tubes are not continuous. In this condition the 
surface soil becomes quite dry and remains so without absorbing 
moisture from below, thus acting as a mulch and retaining the 
moisture within reach of the plant roots. It is necessary that this soil 
mulch be fine, for, if composed of clods, air circulates between them 
and causes evaporation to take place from the soil below the surface. 
'A rain, however, will wet the surface, causing the soil to run together 
and crust, thus restoring capillarity. This makes another cultivation 
necessary in order to renew the blanket of fine, loose soil. 

FERTILIZERS AND CROP ROTATION. 

The question of the chemical fertilizers best suited to the corn plant 
is too broad for discussion within the limits of this article. The corn 
plant needs plenty of food and for most profitable results should be 
grown on fertile soil. A soil lacking in plant food can, of course, 
be made to produce a crop of corn if the requisite amounts of nitro- 
gen, phosphate, potash, and other essential elements be added and the 
soil kept in a good physical condition; but the growing of corn on 
veiy poor land is usuall}^ attended with very little or no profit, and the 
application of commercial fertilizers does not permanently improve 
the soil. It is usually preferable to spend a given sum of money in 
buying corn rather than to make the same outlay for fertilizers in 
order to raise the crop on impoverished soil. If the soil is of such a 
nature that the application of one or a few elements at a small cost 
will cause it to produce good corn crops, these elements should be 
supplied; but if the soil is little more than a foundation, to which must 
be added a large portion of the necessary plant food, corn growing 
should be suspended until the soil is permanently enriched by apply- 
ing large quantities of barnyard manure oi* by liberal and continued 
growing and plowing under of leguminous crops rich in nitrogen. 

Nitrogen, which is an essential element of plant growth and the most 
costly ingredient of chemical feitilizers, in a free state constitutes 
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foiir-fiftlTs of the 'atmosphere. By the aid of microscopic organisms^-* 
leguiniiiouB plants, such as clovers, vetches, 1:)eans, peas, and the like, 
extract nitrogen from the atmosphere and store it in the soil in a 
form available to succeeding crops. This is one of nature's ways of 
applying fertilizer, and working in harmony with nature man can 
hasten these ' processes and render poor soils fertile in a few years’ 
time and at but slight expense other than for labor. Soils enriched by 
the growing and plowing under of leguminous plants retain their 
fertility well, but no soil, unless it be a river bottom which is fre- 
quently renewed by overflows, should be planted to corn year after 
year. The fertility should be maintained and improved by crop 
rotation and by the turning under of green crops, which can often be 
grown the same season with the crop grown for profit. 

In sections where wheat, oats, or other crops are harvested in early 
summer, it is almost always desirable to follow them with a soil- 
improving crop that can be turned under that fall or the following- 
spring. Clover sod, turned under in the autumn and then torn to 
pieces and well mixed in the soil by cultivation the next spring, 
furnishes one of the best seed beds in which to plant corn. This is 
the method employed by a Pennsylvania farmer, who reports that his 
yield has not been less than 100 bushels of corn per acre during the 
past twelve years, with the exception of two seasons. He also prac- 
tices frequent shallow cultivation in a manner well suited to conserve 
the soil moisture, and is confident that with average rainfall during 
fall, winter, and early spring he can raise a fair crop without any rain 
from planting time until harvest. A field of his corn, as seen in 
August, 1902, is shown in Pi, XIV, fig. 1, when it appeared that the 
yield would exceed 100 bushels per acre. A later report gives 180 
bushels as the average yield from 90 acres. Some implements used 
on this farm are shown in PI. XIII, fig. 2—on the left a 4-horse or 
5-horse cultivator, used in the spring for loosening and tearing to 
pieces the clover sod plowed under in the autumn, and on the right a 
planter made expressly to plant corn according to this farmer’s idea 
of the best method for his farm. 

Whatever may be the system of crop rotation, all fields which are 
subject to blowing or washing of the soil should be kept covered with 
some crop during the winter. This is usually advisable, even though 
the field is not subject to blowing or washing, and if the proper crop 
is growii during fall and early spring it will enrich the soil when 
plowed under. If oats are to follow a coim crop, clovers, cowpeas, 
soy beans, velvet beans, wheat, rye, or some other crop should be 
planted in the cornfield at the last cultivation, or as soon as the corn is 
cut. Although such crops may not have time to make .much growth, 

'“Bacteria ami the nitrogen- problem;'’' by'.Oeoige T. Moore, Yearbook of the 
If. S. Department of A'grieuhure'^ I902pp.. 333.' ■■■ 
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Plate Xlli. 




Fig. 1.— Average Production Reduced by Close Proximity to Timber. 


Fig. 2.— Implements Used in Producing lOO Bushels of Corn Per Acre. 


Fig. 3.— Narrow Shovels and Fenders for Early Cultivation. 
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Plate X!V. 




Fig. 2.— Root Distribution at Silking Time. 
[Bottom of board represents soil surface.] 


Fig. 3.— Injurious Results from Cultivation Given After Ground had Become 

Too Dry. 
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they will protect the soil during fall, winter, and early spring, and 
add to its fertilitj^ when turned under or uprooted by cultivation. The 
growing of beans, peas, clovers, etc., is a great help to the soil even 
though the seed be gathered or the vines cut for hay, but the turning 
under of the entire crop enriches the soil to a greater extent and on poor 
soils causes a very noticeable increase in yield for two or more years. 


FALL PLOWING. 

Fall plowing can not be recommended for all soils and localities, but 
should be more generall}^ practiced than at present. If a cover crop 
or sod is turned under in the autumn, decomposition will increase the 
amount of plant food available for the crop the next summer. This is 
true to some extent even though sod is not turned under, inasmuch as 
the simple loosening of the soil admits atmospheric oxygen and increases 
chemical action upon vegetable and mineral matter. Fall plowing is 
one of the methods of combating grubworms, cutwornivS, and corn- 
root worms, which are often destructive to corn. Because the surface 
of ground plowed in the fall is drier at planting time in the spring 
than that of ground not so treated, it does not necessaril}' follow that 
there is less moisture in fall -plowed ground. The fall plowing has 
enabled the rainfall better to penetrate the subsoil, allowing the sur- 
face to dry more rapidly. In the spring fall-plowed fields usually 
contain much more moisture, but at the same time have a drier surface 
than fields which remain undisturbed until sf)ring. In sections where 
there is much rain during the winter it is better not to harrow the fall- 
plowed land in the autumn. This is especially true of fine clay soils 
that run together and pack readily. In comparative tests of fall and 
spring plowing, preceding a dry summer, the fall-plowed fields have 
generally yielded better. The same is true of subsoiling. Deep spring 
plowing and spring subsoiling are likely to result in diminished crops, 
especiall}^ if done after the spring rains. The loosening of the soil to 
great depths admits air and facilitates the loss of soil mdistiire; it also 
interrupts the capillarity, so that moistui’e is not as readily drawn from 
greater depths, and during a dry summer there is not enough available 
moisture to support a good crop. 

. DEPTH OF PtiOWING. . 

From the above, ’t is plain why there has been so much contradictory 
evidence regarding the best depths to plow for certain crops. For a 
deep, rich soil deep plowing is best, providing it is done in the fall or 
does not render the soil too loovse and dry. For thin clay soils sub- 
soiling is better than very deep plowing, because it does not turn the 
compact clay to the surface, yet at the same time loosens the soil to a 
good depth. The plowing should not be at the same depth from year 
to year, as by such a practice the soil is not mixed well and a hard 
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Biirface is' left at the bottooi of the furrows where the horses walk and 
file plows drag. A little subsoil turned to the surface occasioiialljr 
allows the eleiiieiits to act upon it, liberating plant food, and as it 
becomes iiiiiigled with surface soil and vege-table growdh tlie soil depth 
will be increased. To accomplish these desired results it is well to 
plow a little deeper each year for several successive seasons, and then 
for one season give a plowing at about half the depth of the deepest 
plowing. It is w^ell to have the farm mapped, the various fields num- 
bered, and records kept of the annual treatment and production of 
each held. 

PLANTING. 

Throughout all corn-growing ■ sections of the country it is the 
general experiei'ice that corn planted early most often gives the best 
yield. Occasionally later plantings ^ueld best, but they are excep- 
tions. In 'lhi)d the ivriter saw helds of corn in Georgia, planted in 
February, that 3^iehled 40 bushels per acre, and others adjoining, 
planted two months later, that did not produce 5 bushels per acre. In 
the Nortlierii StatCvS there is little choice as to time of planting. Corn’ 
iiiiist lie planted as soon as the ground is sufficiently ivarm, in order 
tliat it may mature before early fall frosts. In the Southern States 
the growing season is long enough to allow planting at different dates, 
thus lessening the likelihood of having the entire crop cut short by 
drought. Growing conditions are more favorable in the spring, and 
coni usually produces better if planted at that time. Although the 
Southern summers are long enough to afford plenty of warm wmather, 
corn planted in the summer will ripen in less time and usually pro- 
duces less than if planted in the spring. Fields planted early frequently 
escape attacks of the bud- worm, while later plantings of the same 
year suffer severely. As the result of man^^ years’ trials at different 
State experiment stations the best planting' season has been found to 
be, respectively: Middle Georgia, March 15 to 20; Illinois, May 11 to 
18; middle Indiana, May 1 to 11; Kansas, May 2; South Dakota, Mai" 
10’to20. 

Corn should, of course, not be planted in cold or wet ground simply 
because the calendar show's that the usual planting time has arrived; 
but by good' drainage, fall plowing, etc., eveiw farmer should strive 
to have his land in good condition to plant at the proper time. Under- 
ground drainage will prove most profitable in the end, but as ' "this " is 
rather expensive it ' is sometimes desirable to use low, flat land for corn 
before it i'S possible to have it tile drained. 'Sometimes such' fields are 
plowed in small strips or lands’’ 4 to 6 feet wide, and a row of corn 
is planted on the ridge or backfurrow of everj^ land. " This" places the 
plants above surface ' water,' and for this reason is satisfactory during 
wet weather, but the high situation" of the , stalks places them ■ at a : 
disadvantage during dry weather., Thcmetbod of planting illustrated 
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in iig. 3 gives more general satisfaction for suili fields. The ground 
is backf arrowed in lands 8 feet wide, making thereby dead fiiiTows 
every 8 feet. On each side, and 2 feet from each dead furrow, shallow 
rows lire marked off, and in them the corn is planted. By this method 
the plants have drainage during wet weather and ai'e better situated 
for enduring d]*ought than when standing on the higher ridges. 

A little more care can be exercised to advantage as regards dropping 
a precise number of kernels and covering them with mellow soil when 
the planting is done by hand, but the labor saved by the use of planters 
is so great that for profitable corn growing their use is indispensable. 
Moreover, if the seed bed is in the proper condition any good planter 
can be made to cover corn as satisfactorilj" as it can be done with a lioe; 
and, if seed ears having kernels of uniform size be selected and the 
small kernels at the extremities of the ears be rejected, good modern 
corn-planting machines can be made to drop with siilEcient acciinnyv 
for practical purposes. However, the yield depends to such an extent 
upon the proper number of stalks and their even distribution that too 
much stress can hardly be placed upon the necessity for selecting seed 
ears having kernels of uniform size and plates for the planter that will 
drop the proper nuinber at the required distance. Every spring the 
planter should be thoroughly tested and adjusted until it will drop 
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Fig. S.—Planting system for low wet land. 


accurately the seed to be used. These are some of the many essentials 
that can be attended to before the rush of planting time arrives. 


DEPTH OP PLANTING. 

The proper depth to plant must be governed by the quality and 
moisture of the soil. If it is a stilf, heavy clay containing plenty of 
moisture at planting time, 1 inch is sufficiently deep; but if it is a light, 
open, dry soil, 3 or 4 inches is a satisfactory depth. If the corn is 
planted deeper than 4 inches much of the food supply stored in the 
seed will be consumed before the young plant can reach the surface and 
expand its leaves. Plants can not be made to send their i*oots deeply 
into the soil by planting the seed deeply. They can better be fortified 
against dry weather by planting the seed in a furrow, covering it 
slightly, and then gradually cultivating the furrow full of soil as the 
plants grow. This requires some care, however, as the furrow should 
not be filled to any great depth until the plants have attained a height 
of a foot or more and are in a vigorous condition. This method of 
planting is especially well adapted to deep soils where dry weather is 
likely* to prevail during the middle or latter part of the growing season. 
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The. rister, the iiiipleoierit with which a large part of com m 
|)lanted in tlie Prairie States, fulfills the- requirements of this iiietliod of 
planting. 

PLAKTINTi WITH A IJSTER. 


The lister (fig. d) is used for planting fields that hare' been thor- 
oughly plowed and also for planting dix’ectly in last year’s cornfield or 

vStubble field with- 
out previous prepa- 
ration. This latter 
practice, however, 
is not recommended 
for shallow or stiff 
clay soils. 

The results of a 
.i-L!ster .nth driU attached. majority of the Com- 

parative tests ill the deep soils of the States just west of the Missis- 
sippi River have been in favor of listed rather than surface-planted 
coriu and the increased yield of listed plats has been greatest in dry 
seasons. By planting in a deep furrow, as is done with a lister, weeds 
in the corn rows are more easily covered by cultivation, and as the fur- 
row Ixecomes filled by cultivation the root system is placed at a greater 
depth. ' The corn is 
thus, better enabled 
to endure drought, 
and the stalks are 
not BO easily blown 
down. On soils 
where corn can be 
listed without previ- 
ous preparation of 
the ground, this 
method ivS profitable 
because of the labor 
saved, but it can l>Ci 
successful! y ein- 

, , , * Fig. 5.— Planter with disk attachments, 

ployed. only on very ■ 

deep, loose soils. When the drill is attached to the lister, as is shown 
in the illustration, one man. with three strong horses can do' in one day 




all the; work'coiinected with the planting of 7 acres, of corn. 'The, drill 


Is 'SO coustriieted that it can be detached from the listeiyand' used,.se.pa- 


’t^tehu By this means an additional man 'and" horse are '.'req'uired to 


drill the corn in the furrows' ..made' by 'the .lister.,. ' 'df' .the, '.soil. is stiff 


and heavy it should 1>e;W'ell"p.lowed and 'brought'' into ''good 'condition 
for planting before the corn is' Iteted.. A, lister or" a planter 'with lister 
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attachments (fig. 5 and PI. XIII, fig. 2), which lists two rows al 
ooce and makes a mark to guide the driver -on his return, can then be 
employed. Disks or double moldboards, similar to those shown, could 
be attached to the various makes of planters and check rowers, and 
thereby the corn could be planted in the bottom of furrows below the 
general surface of the field. For the reasons mentioned, this method 
of planting would be an irnprqvement for many localities where exten- 
sive areas of corn are yearly planted by means of check rowers whicli 
leave the surface of planted fields smooth. 

Pr.ANTIX(» WITIf A CriECIC KOWBR. 

Perhaps more corn is iiow planted b}" means of a check rower than 
by any other device. This implement is adjustable, so that the spac- 
ing of the rows and the distance between the plants or hills in the 
row can be regulated to suit the requirements of the soil. By means 
of the wire chain stretched across a field one man and team can plant 
in straight rows in both directions across the field 12 or 15 acre»s per 
thus admitting of cross cultivation. Corn planted in this way 
can be kept free of weeds and well cultivated without costly hoeing 
or the cutting of weeds. A summary of numerous tests made by 
various State experiment stations shows that there is practically no 
difference in yield of corn planted in hills of several stalks each or 
drilled so that the stalks stand separately in the rows, provided there 
is the same number of stalks per acre in each case. The former 
system facilitates cultivation and the latter provides for a more equal 
distribution of roots throughout the soil. Check rowers are best 
adapted to large and comparatively level fields free from trees or 
stumps. Hillsides and sloping ground can not be planted in cheeks 
without increasing* the liability to soil washing. 

I>lSTAN’fRS RETWEEX KOW.S ANI> HIELH. 

The distances between rows and stalks or hills in the rows affect to 
a great extent the production per acre. A proper number of stalks 
evenly distributed, so that none will suffer f I'om crowding and so that 
there will be enough to produce the greatest number of well-formed 
ears, constitutes the best stand for the production of ear eoro. If 
planted thicker than this the weight of stover increases and the pro- 
duction of good ears decreases. If planted thinner the weight of 
stover as well as of ears decreases. * Small-growing varieties should 
be planted thicker than varieties producing tall stalks. The scope of 
this article precludes the giving of specific directions as to the best 
distances for planting the various strains of corn, but remembering 
that for greatest production rich soil requires thicker planting than 
poorer soil, each farmer must determine the best distances for his par- 
ticular corn and soil. In 1897,1898, and 1899 the (Jeorgia experiment 
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.-rtatioii obtained the best results hy having the rows 4 feet apart and 
the stalks 3 feet apart in the row. In 1900 the eonchision WTiS readied 
that for iiplaiKl soils, capable of producing from 85 to 40 liiishels of 
corn per aciva rows 4 feet apart, with one plant every 2 feet, would 
yield a larger quantity of grain than any greater or less distance. As 
an average for eight 3^ears the Indiana State experiment station 
ol’itaiiied best results from rows 8 feet^S inches apart, wdth the stalks 
iOf inches apart in the rows. On many farms of slight fertility in 
t!ie leading corn States of the Mississippi Valley the annual yield is 
e<.,:n'isiderably reduced becamse the corn is planted as thickly as would 
i?e advisable on fertile prairie or bottom soils. Here^ the thinner 
planting prai4ic*ed in regions generalh’ less fertile could be adopted 
with advantage. Where the soil is so poor as to necessitate the plac- 
ing of corn rows 5 or- 8 feet apart, it is best to grow" another crop 
hetween the ro'ws. Pindars or peanuts, cowpeas, soy beans, or other 
leguminous cwops are wxll adapted to this purpose. Tliey enrich the 
soil and do not interfere wi'th the gro-vvth of tlie corn. 

The distance for planting in a particular soil should be decided upon 
and the planter adjusted to plant accurately and regularl\’. Spots 
inisscai In' the planter, as well as those depleted by crows, insects, etc., 
greatly decrease the yield per acre. The custom of planting a little 
thicker than the stand of stalks desired is not a good one. It may 
meet the reciiiirements for small patches that can be thinned by hand 
to the ciesired stand, but hand thinning large fields is too tedious to be 
profitable. If the seed shows a geraiination of 1)7 per cent or more in 
a thorough germination test and it is then proper!}" planted the stand 
will be almost perfect unless very adverse w^eather ensues, in which 
case all the plants wull be so injured that the planting of the entire 
field again will be preferable to replanting the missing hills and will 
]>e more easily accomplished. It is not only a waste of land to have 
raissiog hills in a cornfield, but also a wuiste of labor in cultivating 
them. If a field has been drilled in ].)iit one direction and for any 
■reason a poor stand is obtained.it can be replanted with a cheek row^er 
set to drop one kernel at a time operated without the tripping chain. 
The check rower is driven at right angles to the rows of the first 
planting and operated so as to plant just as it crosses each row. For 
this' purpose two men will usually be required, one to drive and. one to 
trip the' check row^er as it crosses the corn rows. 

, IMTORTAKCE OF THOROUGH EARLY CULTIVATION. , 

' The most, successful corn growers realize the importance, of thorough 
earl j ■ cultivation, thus preventing any cheek in' the-, growth,., of '.the 
plants because of weeds or erus'ted .soi,!. 'The farmer '.should see that, 

Georgia .BtatioiiymOO, p. 287. 

.Biilletiii 5'Of Indiana Experiment Station. 1894^ p. 46. ■ 
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from, the time of germination to the. maturing of the corn, the plants 
are not subjected to any unfavorable conditions, but are given an 
opportunit}^ to make a steady, vigorous growth. If their development 
is checked from any cause they will never ful.ly recover, no matter 
how favorable the later treatment. As a consequence of heav}" rain- 
fall the stalks increase rapidly in height, and at the same time, 
for lack of cultivation or of plant food, or for other reason, they may 
be slender or of poor color. Thrifty corn plants are thick, strong, 
and of dark green color. 

Horse weeders and harrows should be used when needed to break a 
surface crust or kill young weeds that start before the corn is up or 
large enough to be worked with other implements. During the first 
cultivation, or while the plants are very small, narrow shovels that 
throw the soil but very little should be used, and fenders are usually 
found desii'able to prevent the covering of the plants (PI. XIII, fig. 3). 

BERTH OF CULTIVATION. 

Many comparative experiments of deep and shallow cultivation have 
been made, and on the whole the results are in favor of shallow culti- 
vation. There are but few occasions when deep cultivation is prefer- 
able. If excessive rains have packed the soil and kept it water soaked 
deep cultivation will help to dry and aerate the soil. Breaking the 
roots of the plants must be avoided so far as possible (PI. XIV, fig. 2). 
If roots are broken the plants will rapidly produce other roots, but it 
will be at the expense of the vitality and food supply. After the plants 
have reached a height of 3 or 4 feet, the soil even in the middle of tile 
rows should not be cultivated deeper than 4 inches, and 3 inches is 
usually better. For retaining soil moisture a loose soil mulch 2 or 3 
inches in thickness should he maintained. 

FREQUENCY OF CULTIVATION. 

The best answer to the question of how frequently corn should be 
cultivated is that it should be cultivated often enough to keep down 
weeds and to maintain constantly a loose soil mulch till the corn has 
attained its growth. To this end a greater number of cultivations 
will be necessary when rains at intervals of about a week cause the 
surface soil to run together and crust. This crust must be broken 
and the soil mulch restored, or evaporation will soon rob the soil of 
its moisture. It is amistake to think that the longer the drought the 
more frequent should be the cultivations. After a fine mulch* of about 
3 inches in depth has been produced, its frequent stirring is not neces- 
sary except in so far as it is required to keep weeds from starting. 
The essential object of cultivation is to restore the soil mulch as soon 
after a rain as the condition of the ground will permit. If this time 
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is aIiowe‘ii to pass and the ground becomes hard and baked dry, the 
crop wiM suffer greatly, for the cultivation of hard, diy ground breaks 
it up into clods, allowing the air to penetrate to greater depth and 
causing more injury than if such cultivation had not been given at all. 
All observant farmers have seen crops injured in this manner (PL XIV, 

fig. 3). Many crops 
are cut short by stop- 
ping ■ the . cultivator 
because the com is 
too tall for the use 
of a double cultiva- 
tor without breaking 
down the stalks. If 
the condition of the- 
soil demands it, shal- 

Firt, r>,.--Iiiip!enieiii f .r maiotiusiinif s(»n muieh ill tall corn. , i,. j* t 

low cultivation should 

coiitiiuie even though the corn is tasseling. Fig. 6 shows a convenient 
implement which can be used with a short singletree for maintaining a 
soil miilcli after the corn is too tall for the use of double cultivators. 

KINDS OF CULTIVATORS. 

With a good riding or walking double cultivator one man can 
cultivate as many acres as two men with a one-horse cultivator, and 
with the most improved types he can accomplish the woi’k more easily 
and fully as well. Because of this saving of labor, double cultivators 
should be used wherever pmcticable. Two-row cultivators equipped 
with four gangs of shovels and drawn by three or four horvses are 
meeting with favor 
m the Central Prai- 
rie States. As these 
complete the culti- 
vatio!i of two rows 
of ' corn each time 
they cross the field, 
one man cai;i culti- 
vate 15 acres per 
day. Some of these 

bi i ‘ 4 . Fifi. 7.— -SweeiwH and shovels used ou a one-horse cultivator, 

cii i 1 1 va tor s ;'a re ■ 

inoiinted on two . wheels like two-horse cultivators, while others made 
for plowirig'listed corn are carried on. nmner.s designed so, as' toffollow 
the, rows made bjAhe . lister. ■ Very- stumpy land or tall corn may 
necessitate hhe use of oue-horse cultivators, v 

.The.'kind of shovels w.ith' which it., is .best,' to 6q,iiip' either, single or 
double cultivators must be determined by the character of the soil, size of 
■the corn, and the size, and nature of growth of the weeds,to:' tedestroyed. 





Yearbook U. S. Dept, of Agriculture, 1903. 


Plate XV. 



Fig. 3.— a Good Modern Double Cultivator. 
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Witlioiit exception, any form of shovel found to do g'ood work on a one- 
horse cultivator can be attached to a double or a two-row’" cultivator. 
For lig’ht, sandy land, sweeps (fig. 7) are in great favor, and are of various 
widths from 6 up to 80 inches. The sweeps scrape along through the 
soil at a depth of from 2 to 8 inches, cutting off weeds, and allowing 
the surface soil to pass over them and fall in a level manner behind 
the cultivator. The 
same results are ac- 
complished with a 
double cultivator 
used in New Eng- 
land, where it is 
known as a horse- 
hoe or hoeing ma- 
chine (PI. XV, fig. 

1). This implement 
was made originally 

„ . 1 . a.— Double cultiVH-tor equipped ior surface cultivation. 

tor tobacco cultiva- 
tion, the long horizontal blades which extend toward the row from 
the vertical stocks serving well to reach under the tobacco leaves and 
cut weeds and loosen the soil without breaking the leaves. In the 
illustration the horizontal blades are under the soil and can not be 
seen. Shovels which accomplish the same purpose are used on double 
cultivators, and in the Central States are called surface cultivators 




Fio. 9.-~Homemade shovels adapted to surface cultivation and weed 
destruction. 


(fig. 8), In the field 
shown in PI. XV, fig. 
2, the surface culti- 
vator was doing bet- 
ter work than the 
disk cultivator, 
which left narrow 
strips of solid soil 
that' "were not cov- 
ered with fine, loose 
soil. All forms of 
shovels should be\so 
.ad] us ted that the 
loosened soil will 
make a fine and even 
covering f o r t h e 


harder soil beneath. , The surface cultivator shown in fig. 2 of PL XV, 


bears two attachments for smoothing the soil behind the shovels. It 
is E' very easy matter to have the local blacksmith so form the cultiva- 
tor shovels that they will accomplish good results in the kind of soil in 
which they are to be used. Fig, 9 shows shovels modified at the farm 
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l)laek, smith shop for use on river bottom land, where bind-weed, maii- 
of-the-earti:u and other troublesome ^veeds are hard to control. The 
horizontal blade at the bottom of the shovel strikes the weeds so 
squarely that there is little chance for them to escape b}" slipping* b}" 
either side, as is so comiiioir with ordimiry shovels. 

Almost all styles of double cultivators are made either with handles, 
as walking* cultivators, or with a seat, as riding cultivators. The' latest 
forms of riding* cultivators are easily and readil}^ manipulated and do 
good work. PI. XV, tig. 3, shows a modern cultivator, the shovels 
of which are shifted in unison to the right or to the left by a straight 
forward pressure wdth one or the other foot. Some cultivators, which 
require lateral pressure with the feet for guiding the shovels, are tiring 
to th(;‘ operator. ' A sunshade adds but little to the cost of the cultiva- 
tor and makes the wmrk less irksome. ■ Such appliances should not be 
regarded as devices of the lazy. To do work in a laborious manner 
wlieii it can be done equally as well and as quickly in a pleasant way is 
folly, it lessens the laborer's capacity for work by exhausting his 
energy, so that he can do less than he would be capable of doing were 
lie to perform it in an easier waiy. No worker is more entitled to the 
advantages of mechaiiicai devices that will ease his labor or increase 
his comfort than he i?ho produces the food supply of the world. 



TME ECONOSIC TALUE OF THE EOBWHITE. 


By Sylyester D. Xuijd, Ph. T)., 

Assista'i/t OrnUholofjist) Blolofiical Sarvey. 

iNTRODaOTION. 

No birds hare so firm a hold on public interest as the game birds* 
The laws enacted on their behalf exceed in number a hondred fold 
those relating' to other kinds of birds. Among game birds the bobwhite 
is held by iiiairy to be preeminent. Easil}’' accessible orer a wide area 
of the couritiw, small enough of size and swift enough of wing to test 
the sportsman's skill, delicious enough to please the epicure, to most 
sportsmen it is wutiiout a peer, the king of our feathered game. 

The name bobwhite’ is derived from a fancied resemblance to 
this word in the familiar utterance of the bird. It has been adopted 
by several writers because of the inaccuracy of the two names by 
Tvhich the species is usualfv known — quail in the North and West and 
partridge in the vSouth. The name AjuaiP properly belongs to a 
smaller migratory bird of a different genus, found in the Old World, 
the quail of the Bible story; while ‘^partridge’ in New” England, 
universally applied to the ruffed grouse, is strictlx” the name of another 
Old World genus, though also used to designate the group to which 
bobwhites, quail, partridges, and other closely related birds belong. 

The bobwhite ( Coli^ms ‘vh^ginimius — PI. XVI) is found from southern 
Maine and southern Ontario to the Gulf of Mexico, except in mountain- 
ous regions, which are too cold for it, and exclusive of southern I'lcrlda, 
and southern Texas, in each of W”hich an allied race occurs. It ranges 
as far w^est as South Dakota and eastern, Colorado. It has been intro- 
duced into New” Mexico, Utah, Idaho, California, Oreg'on, Washington, 
and the island of Jaiiiaica. The bobwhite of Fioricia {Coli7vm virgi- 
numMsflmidmim), which is conffned to the peninsula, is a much smaller 
and darker bird than its Northeim relative. ■ The Texas subspecies 
( Coliivus vi-rghvkiniis texamis)^ which is resident north to western 
Kansas and south into 'Mexico, though no smaller tha'n the Northern 
form, is less deeply colored and' somewhat differently marked. At 
least ten subspecies occur in Mexico, many of them differing markedly 
in ■ appearance from the familiar bobwhite of the United States, but' 

■ with no appreciable difference in notes. In the present paper the,, ', 
Mexican races are excluded, and the Florida and Texas forms are not 
distinguished from the common bobwhite. 

' 1 , a1903~- — 13 
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YEAB.EOOK BF THE DEPAETjIEYT i^F AFIIICYLTUBIE 

Tlie ti^stbeiic pleasure derived from tlie presence of the Ijohsmliite lias 
a eertaiii defiiiiie value. Aliich nioue}" hiis been spent for merely the 
eiijojmeiit of the beauty and eompmuousliip oi birds. For the pro- 
to?;io]i of gillie mid terns along tin? Atlanric roast thousands of dollars 
h.iW: been appropriated at tlie instance of bird lovers in mliose eyes 
thi*-e deiicate creatures are the crowning grace of a niariim landscape. 
Ti‘^ pastoral inland scenes — woodlots in a green mist of t'oiing leaves, 
suniiner grass heids and bushy pastures, brown stubble and sboletoii 
cornfields— the bobwhite adds a cliarmyliomely but no less enjoyable. 
As it calls in summer from the fence post or runs fearlessly across the 
road, the stroller can see it closely enough to admire its trim, alert 
tigure, and its tasteful color pattern of black, white, and brown, set 
oil hj delicate tiiitings of blue. Its mellow whistle seems a proffer of 
good-fellowship, iiivostiog even a solitude with cheerful friendliness, 
wdiile the plaintive covey eali, heard in the growing darkness as it 
siiniinoris a scattered iiocli to its nightly resting place, is one of the 
teiiderest of evening sounds, hlaiiy people, appreciating these fea- 
tures of its presence, welcome the bird for the pleasure of its company, 
and are ready to spend time and moiie}" to keep it undisturbed in 
their rieighliorhood. The ’writer has known several men who. for this 
purpose, iiiciirred considerable expense in posting land and hiring 
keepers to prevent poaching. There are no doubt many wdto, in similar 
ways blit with smaller oothiy, set up some measure in money for the 
(esthetic value of tlie'bobwdiite. 

In three ways the bob white is of strictly economic ' importance — 
as a destroyer of .noxious seeds and inse.cts: as a delicate and iioiirishing 
footl; and' as an object of sport. 

, The BoirwHTTE as a 'Weed and Insect Destkoyee, 

A study of the .liobwhite was undertaken l>y means of held observa- 
tions, experiments with captive birds, and examhiatioii of the contents 
of crops and stomachs in the lal>oratory. The results obtained may 
be thus summed up: The boh white is probably the most useful abiiii- 
daiit species Oil the farm. It is one of the most nearly omnivorous 
birds, coasamiiig large quantities of weed seeds, aiid destroyiiig many 
of the worst insect pests Vfitli which the fanner has to contend. It 
does not injure grain, fruit, or any other crop. ■ ' 

FOOX> OF THE BOBWHITE. 

In the investigation SOI stomachs were examined, collected in every 
liiontli of 'the ' year, though mostly during the hiiiitiiig,„seasoii5:"aiicl 
:obtamed f rom 21 different States, and from Canada 'and the District of. 
Coliinibmybiitwhiefly from. New York, Mary'knd, Vi,rginia',,'riori'da, 
Ohio, Indiana, llliiiois, South Dakota, Nebraska., ,K,aiisas,, and Texas. 
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THE ECOHOMIO VALUE OF TEE BOBUTHITE. 

As indicated b\' tliis material, the bobwhitc is notable for the great 
rariet}" of its food. It lives main]}- on seeds, fruits, leaves, buds, 
insects, and ^.spiders, tlioiigli myriapods, crustacemis, iiiollusks, and 
even batracliians have been found in its stomach. ’ Tlie character of 
the diet varies with the season. The greatest proportion of animal 
iiiatter is taken in late spring and earh' suiiiiner. The food for the 
year as a whole, estimated from the analysis of the contents of stomachs, 
and calculated by volume, is divided thus: AniiBal matter, 11.93 per 
cent;' vegetable matter, S5.pT per cent. The elements of the animal 
food arc distributed as follows: Beetles, 6.38 per cent of the total food; 
grasshoppers, 2.50 percent; bugs, 2.83 per cent; caterpillars, O.ST per 
cent;, miscellaneous insects, 0.4-8 per cent; other iiiveiiebrates, laigely 
spiders, 1.81 per cent. The vegetable food consists of grain, 23.04 
per cent of the total food; vanous seeds, ' chiefly those of weeds, 50. TS 
per cent; fruit, 8.53 per cent; miscellaneous vegetable matter, 2.12 
per cent. 

SEEDS. 

The bobwliite is preeminently a seed eater. Of its food for the yca,r 
as a whole, seeds form 50.78 per cent, and include those of many 
difl'ereiit plants. 

The bulk of this seed diet consists of the seeds of weeds. .Fuipv 00 
different weeds are represented in the food and constitute more than a 
third of the food for the year as a whole. Some idea of the value of 
the bird as a weed destiTwer may be gained from the luiriiber of seeds 
taken at a meal. Thirty button weed seeds, 200 to 300 smartweed seeds, 
often 500 seeds of sheep sorrel, and 'b.)0 of three-sided mercuiy iiave 
been taken at one feeding. Crops and stomachs are frequently crammed 
with nothing but ragweed. One bird, taken at Marshall Hall, Md., 
November 6, 1902, had eaten a thousand ragweed a,keiies; another, 
killed the previous November in the same place, had eaten an equal 
number of the seeds of crabgrass, a troublesome weed in truck land. 
Birds have been shot in jMecklenburg Coiiiityq, Va., whose stomachs 
contained 3,000 leguminous seeds, mostly of tick trefoil and various 
species of bush clover. ■ ' Pigeon grass, wdiich is extremely comrrion and 
mischievous in truck land, is a favorite food. No less than 5,000 seeds 
of' this troublesoiiie plant w’ere found in the stomach of a bird shot in 
October, 1902, at Pinebrook, .N. J, Finally, a bol:)wliite taken on 
Christmas Day, 1901, at Kinsale, Ya., w^as discovered to have eaten 
10,000 seeds of that abundant and obnoxious pest of the garden, the 
pigweed. 

"A careful computation of the total amount of i>reed seed the bob- 
white is ' capable of destroying* is surprising in the iiiagiiitude of its 
result. In the State of Virginia it is safe to assume that from Sep- 
tember 1 to April Siq the season when the largest proportion of wv^ed 
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seed is eonsuiiied by birds, there are four bobwbitcs to the square 
iiiiie. or 169,800 iii the cotire Shite. The crop of each of these birds 
will hold half an ounce of seed, and as at each of the two daily meals 
weed seed coiisfcitutes at least half the contents of the crop, or a quar- 
ter of an ounce, a half ounce daily is eertainh" corisiiiiied by each bird. 
Oil this veiy c-onseiTative basis the total consumption of weed seed 
I'ly bobwh'ites irom September 1 to April SO in Tirgiiiia anioiiiits to 
Old tons. 

ANIMAL FOOD. 

The bobwhite is insectivorous as w^ell as graiiivorous. Insects are 
eaten during every month of the year, and amount to 14:.93 per cent 
of the food for the t’ear as a wdiole. From ]\L\v to August, inclusive, 
irlien imerb are mobt numerous, the percentage for the period rises 
to 81.5 per cent. The variety of insect food is large. In the present 
im'estigation 116 species of insects have been noted as entering into 
the? diet, a number that will probably be greatly augmented by further 
knowledge. Flirt her more, the propiortion of injurious insects liabit- 
iraily eaten by the bobwhite makes its seiudees as a destroyer of insects 
more valuable than' those of many birds whose percentage " of insect 
food, though greater, includes a smaller proportion of injurious species, 
Conspieiioiis ■ among the pests which the bobwhite destrotes are the 
potato beetle, the 12-s'potted cucumber beetle, the bean leaf-beetle, 
the squash ladybird, wirew'orras and their beetles, Maj'^-beetles, such 
weevils as the corn bill bug, the imbricated snout-l>eetle, the clover 
leaf weevil, and the Mexican cotton boll-weevil, the striped, garden 
caterpillar, the army worm, the cotton worm, the. boll worm, various 
specie.s of cutworms, the corn-louse ant, the red-legged gmsshopper, 
the Rocky Moiiiibiin locust, and the chinch bug. Some of these pests 
are relished, for a dozen arra,v vrorms or cutworms are frequently eaten 
at a. iiiea!. Thirty Roclwc Mountain locusts have been found in a si.ngle 
crop. ^Feevils are greatly sought after, 41 cotton l'>oIl-weevi!s having , 
eaten in a morning by one bobvriiite. Striped cucumber beetles 
are destivwed ])y the score, potato beetles by the hunclrecL and chinch 
bugs by the tablespooiiful. 

From Ma}" to xiiigust, inclusive, beetles form IT. 9 per cent of the 
food of the bobwhite; bugs, 6.2 pier cent; caterpillars, 2.4 per cent; 
grasshoppers, 2.3 per cent; miscellaneous insects, 0.8 per cent, and 
spiders and other invertebrates, 1.9 per cent. 

The losses caused by some of these pests show how desirable it is to 
protect a bird that habitually destroys them. The Mexican, cotton 
bolbw'eevi.l damages the cotton crop to the extent of 115,000,000 a 

'■■'Inelo,diiig l.Sl per cent of allies of insects, principally spiders, with a few snails, 

c.mstacea, .and other invertebrates. 
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year^ tlie potato beetle lops off ^lOjOOOjOOO from the A^aliie of, the 
potato crop, and the cotton worm has been known to cause in a year 
a loss of 130,000,000**^ The chinch and the Eoclw MountaiB 

locust, scourges that leave desolatioo in their path, have each caused, 
in certain years, a loss of §100,000,000. 

By far the greatest insect destruction b}" the bobwlilte occurs during 
the breeding’ season. Not onlj" does a third of the food of the adult 
birds then consist of insects, as has been stated, but their growing 
broods consume insects in enormous quantities. The food of the 
^muiig of practically all land birds contains a much greater percentage 
of insects than that of the mature birds; and the amount of food the 
yotiiig require is immense in proportion to their size. No s'toinachs 
of young babwhites have been examined in this investigation, but 19 
droppings that were collected from tw’-o broods of chicks, on July M, 
1902, disclosed a pure!}" insectivorous diet. 

/ GEAIN. 

An impression prevails among sportsmen who have hugged most of 
their game on the stubble field that the bobwhite eats little else than 
grain. The anal}- sis given above shows, however, that grain forms only 
one-foiirtli of the food. Corn and wheat appear to 1x3 eaten in greater 
quantity than other cereals. The former constitutes 19. Id per cent of 
the food, the latter 3.01- per cent. As experiments with captive birds 
fail to show any marked preference for either corn or wheat, the 
disproportion betvreen the two cereals in the usual food is due to some 
other cause, probably’' the fact that more corn than wheat is grown in 
the part of the country where bobwhites are most abundant. The 
remaining cereal food, 1.4G per cent of total, is composed of miscellane- 
ous grain, including kafir corn, sorghum, millet, barle}", oats, and lye. 

Grain-eating birds, as a rule, are likely to do much harm to crops. 
They may pull up sprouting grain, plunder the shinding crop when it 
is in the milk, or forage among the sheavCvS of the Iiarvest field. The 
bobwhite, however, is a notable exception. It is necessarily in the 
period of germination that gi^ain is susceptible of the most serious 
injury. Nevertheless not a single sprouting kernel was discovered in 
the contents of the crops and stomachs examined in this investigation. 

According to information received by the Division of Entomology of the Depart- 
ment of Agriculture. This is a statement of the actual dauiage caused the crops of 
1903 by the Mexican cotton boli- weevil, which, in this country, is practically confined 
to some of the cotton-prodiicmg counties of Texas. The damage is fiO per cent of the 
entire crop of the infested territory, and as the normal cotton crop of the ITnited 
States is estimated to representa value of $500,000,000, the x^robable ultimate damage, 
when the x>estj if not checked, has spread over the entire cotton belt, may amount 
to about $250,000,000 a year. 

& Insects Injurious to Staple Crops, by E. Dwight Sanderson, 1902, p. 3. 

Bulletin 5, U. S. Entomological Commission, p. 7. 

^ First Eex)ort U. S, Entomological Commission, 1878, p. 121. 
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ai:rin2'9ilav that several extensive: revviintiiia's veere necessorv 


tile ].5ulv,vhiti% whieli wro' iinnsuaily aliundaxt at the same time in the 
vieinitev v;a ' never seen to distiriH geirninating grain. Ko data are 
avfiiabh: r’egvrding rvv: and millet, but in newly soven ]>uekvcheiit iieids 
of Essex County, N. J., whieli the tvritor saw ravaged by doves, there 
was no sign ci injury by the bobwliite. Publications on economic 
oriiiihology and reports received by the Biological Survey add testi- 
iiioiiy of like character. It may be safely asserted, therefore, that so 
far as is at present kiiowiu the bobwliite does no appreciaWe hariii to 
sproutiiig grain. I)aniage.,to grain at any other time entails a loss of 
a eomparatively insignloeant part of the crop. 


Ill order, however, to learn how far the ]>ird might injure ripening 
vrlieut. observations ^rere made ftii* several years at Marshall Hall, 
hid. During November immense iiocks of crow blackbirds iiiacle sucli 
havoc in inter vrbeat tiiat d.iligen,t use of the siiotgiiu was necessary 
to save the crop. But no boh whites were ever seen in the act of 
taking grain. A hen bird shot June 18, IbOo, in a field of ripe wdieat, 
however, had niiieh grain in its eroi), though whether it obtained the 
food from standing stalks or from kernels dropped on tlie ground was 
not known. As the- bobwhitc usually feeds on the ground, the latter 
source appears tiic3'raore pro].>al>le. Farmers vfhoin the writer has con- 
sulted, wvho w'ere ■’well aware that goldfinches feed on. ripening oats, 
that English sparrows take wdieat, that crows tear .ope'ii 'field corn, 
and that' red- winged blackbirds min wdiole fields of vS'wmet corn, siiV' 
that the bobwliite does no harm to standing wheat or' other standing 
g'min. 

The Ijird is, ho'wever, a notorious stubble feeder. MTiere fields of 
wheat st'abble i-upport a iiink growth of /agweecl, as in some of the. 
Eiistern States, the S]}ortsinan is most iikelv to iiiid a eovev feeding. 
On the dVestern plains no ragweed greuvs amid wdieat stubble, there- 
fore the birds are more often found in eoriiliekls where the stalks have 
been left standing after removal of the ears. * In such a place at Badger, 
Hebr., six bol;W'liites were shot in No^'ember, 1901, whose com- 
distei'ided crops contained in all ISl kernels. Birds that feed in ^rheat 
st'ubble often take from 100 to 200 grains of wheat at a meal. A bob- 
irhite wais taken in December, 1902, at West Appomattox, Ya., whose 
crop eontai'iied 508 grains of wheat, and was distended almost to burst- 
i'lig. This habit, of gleaning' waste grain after harvest is beneficial to 
the 'farm, as the geniiinatioii of volunteer grain is not desirable, 
especially where certain insect pests or parasitic fungi, are, to be co'iii- 
bated. As thcY scattered' kernels are often too far afield for do'mestic 
poultry to, gather, the bobwbitols services in this respect are espedally 
useful. 
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FKUIT. 

The bobwliite eats fruit to the extent of S.53 per cent of its diet for 
the a very moderate proportion compared veltli the corresponding’ 
propGrtioiis in the^ diets of the catbird and the cedar blixp in whose food 
fruit forms oiie>half and three-fourths, respectirehp, of the whole. 
Althoiigli the amount of fruit eaten by the bobwliite is sraall, the 
variety is large. 

The bobwliite is seldom troublesome to the horticulturist. Mr. 
M. B. Waite, of the Department of Agriculture, has reported its peck- 
ing into his ripening strawberries near Washington; but on the other 
hand, birds that w'ere kept for seycrah months in captiyity for inves- 
tigation refused strawberries at a time when they w^ere hungry. The 
bob white is partial to wild grapes, and so might be expected to^ injure 
cultivated varieties, especially as its California relative, sometirnes' in 
a Sock of a thousand, plunders vineyards; but so far as the. writer 
knows, cultivated grapes have sustained no appreciable injury from 
bobwhites in the East. The period when the largest proportion of 
fruit (23.0 per cent of the total food) is eaten is not the season when 
nmn is gathering his fruit, but is during December, and sumac henries 
are tlien the fruit mainly eaten. Large quantities of dewd3erries, wax- 
myitle berries, and bayberries also ap^xiar in the food. It imw be 
i.nteresting to note that the bobwliite is not nearly so frugivorous as 
the ruffed grouse. 

l.EAVEH AND BUDS. 

Xeither does the bobwliite approach the ruffed grouse in destruc- 
tiveness of leaves, buds, and tender shoots. It sometimes eats the 
leaves of yellow sorrel {Oxalh stpicta)^ sheep sorrel [Rtimex aeeiosdla)^ 
red and white clover {Trifolmm and T. repens)^ and cinquefoil 

{PotentUla sp.). Captive birds ate grass, lettuce, and cliickweed. 

The. Bobwhite as ah Aeticle oE' Eoo.i>. 

The fiesh of the bobwhite is juicy .and of delicious flavor, easily 
digested, and lilghkf nutritious. It is'a 'veiy popular table iuxmy, 
and is well adapted to the nee.d 3 of invalids. In families' where f.resii, 
meat is not often available, it- may furnish a .welcome supply. No 
game is more popular in the market. Coimtiess numbers of bobwhites 
are s.old every year. There came to the writer’s attention O'lie instance 
of a single dealer 'in Washington, D. C., who in the rmar 1.9'02. sold 
100,000 of the, birds. Still, the supply is far short of the demand, 
an.d the price is constantly rising. In connection w^ith the ' present 
(1903) price, $3 to $o | 3 er dozen, it is interesting to recal Aiidiiboiils 
statement that in 1S31 tbe.se birds could be bought for 50' cents. a dozen, 
and in 1810 for 12 cents. Then they were found on the tables of rich 
and poor alike. 

« Aiiienean Ornlthoiogical Bic^raphy, p. 392. 
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Tub Bobwhite as ax Object of Spoih. 

Ed'wrii Sandy s of the bobwhite: '‘Ho is truly the king of his 
race, luid not only that. for. io the opinion of hosts of eiitliiisiastic 
sportsmciE lie is the Ijest bird that flies. " Another welhknown sports- 
iiian writer, T. S. Van Dyke, says: '“"Dear little bobwhite lias brought 
more rest to t!ie biisiness-v/earied soiil, more new life to tired humanity j 
than nearly all other American game combined.”^' The pursuit of 
many other kinds of game is possible only in the far-off wilderness or 
plain, or where trareling is difficult and lying in wait a dangerous 
exposure; but the hunting of the bobwhite belongs to open, accessible 
country, and is not too severe a tax upon men unbraced by a sedentary 
life. To tlioiisaiids of such men it is the yearly means of restoration, 
refreshing the senses and rejuvenating the wliole body. On the stub- 
ble licid, in pursuit of tlie bobwhite, man and dog are brought into close 
eoiiipariionship. The liird lies well to the dog and offers an admirable 
shoL The u'irided covey crouches before the dog, often almost under 
its nose; tlieiu exploding* like a bomb, tests the skill of the hunter to 
i.iriiig one of the burring, ineteor-like projectiles to the ground. 
Prol)al)ly from BbO.bOO to 4:('H},(Kj0 sportsmen go out from cities every 
fall to hunt the bobwhite. This means a considerable expenditure 
■of inoiiey, much of which goes to owners of good shooting land, 
"^Vhere non resident licenses are required, with their fees of from |5 to 
$25, the State also derives an income from .the sport. Good hunting 
clogs are worth from $25 tO'llGO, or more, each, and the keeping of 
many of them is intrusted lai-gel}^ to farmers, often at a remunerative 
ffgiire. The t-raiiiing of these animals is also an item of expense. ' A 
good breaker charges $50, and at that price has all the dogs he can 
handle. 

Paradoxical as it may seem, sportsmen exert' a powerful influence 
for the protection of the l:>obwhite. ' Maipy individuals and clubs own 
or lease Itirge tracts where they maintain the birds and kill off‘ only 
the surplus. These onthusiasts assist' in the enforcement of game 
laws, restock depleted covers, and provide food for the birds in times 
of si:areity. Certain clubs are organized for the purpose of holding 
iield trials, the object of which is to test the ability of competing dogs 
to iiiid and point birds. As retrieving is not reciuired, the birds are 
I'lot sliot. One of the best-known patrons of field trials told the writer 
recently that' he had not killed a bobwhite in ten years. A number of 
the clubs control each a preserve of from 5,00'0 to 30,000 'acres, on 
which no shooting is allowed, and suitable measures are taken for pro- 
tecting birds and facilitating their propagation. These trials are held 
ill a score or more of StatC'S.-. More than a hundred dogs are'' entered 
ill some of the larger contests, .and money is often spent "freely in 
furthering the sport. Some of the. owners of dogs that are entered 
have preserves of their own, stocked with hundreds of pairs of 

‘'■‘'Upland Ga-me BirdSj 190'2, p. 5. ^Game Birds at Home, 1895, p. 17. 
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bobwilites. Thoiisao'cls of live birds for these purposes are in demand^ 
and at high prices. If the bobwliite could be domesticated and reared 
successfully in captivity for sale for this purpose., the enterprise vrould 
doiildless lae higdily profitable. 

The cost of training a dog for the field trial is greater than that of 
training it for shooting. Eeputable handlers ordinarily charge SlOO^ 
and wealthy patrons of field trials einploj^ high -salaried trainers, Avho 
attend to the dogs as carefully as race horses are cared for. The field 
trial is, in realitj^, a dog race. The dog that veins must be able to go 
like a shot, and find and point game before his antagonist comes up 
to him. Such an animal usuallj^ sells for a price ranging from $300 
to $1,000. In one sporting paper a score of wdoners (pointers and 
setters) are advertised, which command stud fees of $25 to $50; and it 
has been stated on good authorit}^ that $5,000 wars refused for one of 
these dogs. 

From these facts it is apparent that the hunting of the ])obwhite is 
a sport of considerable importance to the health and enjoyment of 
thousands of sportsmen, and that in various ways it can be made 
to contribute to the prosperity of farmers and other people who supply 
its needs. Everj^' farmer has the power to secure a fair price fi*om 
hunters for the surplus birds that he is willing to spare. It is 
believed that if suitabh" iiiaiiaged, some farms of from 500 to 1,000 
acres would yield a better revenue from bobwhites than from poiiitiy. 
The time is probably not far off when fanners will try to protect 
their game birds from injurious hawks, foxes, and human poachers 
as diligentl}” as they do their hens. The sportsman is generally will- 
ing to pay several times more for the sport of shooting his birds than 
they bring in market, and a farm on wdiich bobwhites are sedulously 
guarded and the trespass laws strictly enforced ma^' be made to render 
a steady income during the hunting season. 

Preservation of the Bob white. 

The value of the bob white as a destroyer of wT^eds and injurious 
insects, as an article of food, and as an object of sport gives impor- 
tance to the question of its maintenance. ' So assiduously is it soiigiit 
by sportsmen and 'market hunters that under lax laws it might easily 
become very scarce,, especially should inclement weather, as sometimes 
happens, great!}" impede the natural increase. On the other hand, 
gallinaceous birds are prolific, and with proper protection the bob.white, 
might be readily increased to the point of abundance. West of, the 
Mississippi it has extended its natural range,, as more , and more land 
has come under cultivation, until now it is, found as far west as, eastern 
Colorado. In the East there is considerable fluctuation in its numbers, 

. owing to the far greater proportion of sportsmen Iw whom it is sought. 
Each fall the birds are reported scarce or plentiful according to the 
locality from which the report is made. MTthin the last few" years 
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sevur-ri pivjjected iield trials have been abaodoried, or, if attempted, 
faie d. because of scarcity of birds. Besides natural eaiises, tiie 
res.’eec: fur these irregular decreases in the abuiidniice of the birds are 
iu Ijc fc’Und in diversit}’ of open seasons, shooting out of season, 
L'XeC'sd'ce ’^^hootiiig in seasoip and unrestricted shooting and trapping 
for marker. Lack of uniformity in laws of adiolning State>s and in 
soiiu^ of adjoining counties makes their observance difficult and 
tiieir eiiforeemeiit often out of the question. With suitable and more 
iiiiiforiii laws well enforced there should be a regularly abundant siip' 
ply of ]:>obw'hites each hunting season in every locality adapted to their 
presence. 

2so other kind of guime, large or small, has been the subject of so 
KMieli legisktioip and as there has been little cooperation in the matter, 
the result is great diversity of protection. The open season varies in 
length from three weeks in Ohio to seven months in Mississippi ; and 
ill Xoith Carolina, wLere each county has its own law, there are five 
counties in wldeii the ])ird iim' be shot at any time of the 3mar, It is 
gTatifyiiig to note that in 1003 the open seasons w'ere shortened by New 
York, Illinois, Kansas, Texas, and Virginia. Other States, especially 
those of the South, should follow this example. In order that the laws 
may be respected, an effective s^vsteiii.of State game officials should be 
established in every State where it is lacking. A number of States 
depend solely on county officers for enforcement of game lawvs; but 
experience lias shown that ■without a central State organization and 
special gaaie wardens, the game law is apt to be largely a dead letter. 
Fiiialhu market himting , should be curtailed, or perhaps at least 
teiBporarily abolished, and modern restrictions on sale and export 
imposed. 

Although the bobwhite is hardly has enormous fecundity, and 
takes kindly to civilization, encouragement and propagation of the 
bird is not an easy undertaking. During* the breeding season, as TV'eli 
as ill severe winters, it has to straggle hard for existence. Mowdrig 
inacliirics destroy" its .nests, crowns steal its eggs, and domestic eats, as 
vrei ! as foxes and eerttiiii hawks, prey on its 3'oung. During the winter, 
especially in the northern part of its range, it is sometimes destroyed 
in great numbers l)y deep raid crusted snows. The greatest need in 
- severe weatlier is a food supply that will not be rendered inaccessible 
by a jiea^y snowfalL The berries of sumac, vrax iiiT’rtle, and bay- 
berry, and the hips of the wild rose furnish a palatable supply of such 
food- Baybeny and wax myrtle are eaten eagerly along* tlie coast 
where they thrive, but sumac is generally the most important of these 
staples. Nine 'tenths of the food of a' dozen bobwhites shot in North 
Dakota during December consisted of the bright carmine berries of 
the si!,iiiac, some of the birds having eaten from 200 to 300' of them,. 
The food supply can be improved,' and owners of game preserves and 
others wlioyTish to have 'the bobwhite aS'U neighbor can Insure the 
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presence of a greater iiimiber of birds to the aci'c if 
this means of securing them. In the Northern Btiites 


Will adopt 
siiekwheat 


planted late will give an abundance of food for the young, growing 
birds. In damp situations climbing false l,)uckoviieat and sniartweed 
yield tlieiii an oxcolleiit support that wiil continue vrell into the winter. 
In the South the cowpea makes a good winter supply^ and iiiillct, kafir 
corip and bald barlet’' planted late are also excellent. Hair}" vetch, 
alfalfa, tick trefoil, Japan clover, and the hog peanut firniish excel- 
lent food for the bobwhite. SunfioTcer and ragvreed seeds are also 
palatable and iiiitritioiis. . Acorns, chestnuts, and beechnuts are utilised, 
especially by those birds that are kept in the wmocls by gunners. In 
Florida pine seeds are eaten in winter. During summer the ranmng 
blackberry is an important article of food. 

Suitable cover is especialh" important in order that the birds may 
escape from hawks. Thickets of rose, blackberiy briers, holly, laurel, 
and cat brier, adjacent to the birds’ feeding grounds — that is, along the 
edges of fields — afford the best refuge from winged enemies.. Young 
pine W'oods are the safest retreat w^hen the enemy carries a gum If 
grain is provided in winter for the birds, it should be scattered along 
the edge of cover, so that they "will not be imperiled when they take it. 
The birds must have, also, good roosting places. An ideal situation 
is a field covered with broom sedge, intermingled with ])riers. A good 
water supply is of course essential. 

Experience has showm that in suitable situations tlie bobwd:nte 'will 
thrive if a‘ chance be given it, and the friends of the bird should 
see that such a chance is afforded. The Audubon societies, with a 
total membership of 65,000 to 70,000, w'hich cherish tlie bird for 
the pleasure it brings to eye and ear; the sportsman, who loves the 
whirr of its brown wings bursting. from the stubble; and the farmer, 
whose enemies itdestiws and whose resources it enriches, should w"ork 
together to secure for its preservation laws adequate and generally 
enforced. 


SE.EDS, FKITITS, INSECTS, ETC.. EATEN BY THE BOBW.IUTE. 

Seebs.— S crub pine {FiM'mtHrffiniana); ]oiJig-lcav-e<i pine (P. palmtris); slender paspaliim {Pmpalum 
setaceivm.) and other species; crab gttimiFanimm sanpulTiale)] .slender 'fm.ger-grass {P.jUF 

forme); b;ir:nyard grass {P. crm-gnlli); barbed, panlenm (P. hirbu.laiam); tall smooth paiiiemn fP. 
TirgatiiM); Si>rea.din.g paiiiciiia (P. prolfi'eriim); w.itel.i gm&s{F. caplUare); yellow foxtail g,niMg (Cfe- 
toeheva glaum); green foxtail grass {C, viridk); timothy {Phleiwi pratc-im); sheathed rngh grass 
(jSparolmlun' vagiruefjjrus); slender spike grass {Pnwla kmi); wild rice {Zmmia aquutuxi); sedge 
sp.}; ni«h {Sclrpus sp.); tnssock se<lge (Carex dricta); skimk cu.bbage (Spathperna jfdida); 
swamp oat (fpiereuspalmfrl-s); white oak (Q. alba); liye ojik.(Q. ■Ldrgimma); .be.cch {FagiisiiM^rimna}; 
liornbeani (Carplniis carolmimia); chestnut {Cadmica dentaia); sheep sorrel {Mmnex acetoseUa).; dock. 
{Pumex crispuP); persicaria {Polygonum lapaihifoUum); .Pennsylvania perslcaria (P. peimsyliumiaeni); 
smartweed (P. hydropiper); knotweed {P, avicalare); hl&ckhirielM- Ged {F.commlndus); climbing false 
buetwlieat (P. saemdens) ; pigweed {Cheuapod mm album); roiig.li pigweed (plmamnihm retmfszMB);, 
carpenveed {3Mlugo vafienMa); com cockle {Agrostemma gllhagg); chickweed {Alsine media); 
charlock witch-hazel (Hammnclls virginiana); acacia {Acacia sp.); redbud 

{C-ercu canadef/Bis); sensitive i>ea [Cassia nMUans); partridge pea (C chams:aida); cowpea iVigna 
eafjang); garden pea {Pisum saimim); lima tein [PhmefAtm hmatis); red clover {Trifolimn. pm- 
iense); white clover ( IT. repens); undetermined Cassia seeds; lupine (/.wpmws spl); trefoil {Loins 
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ps*:r::i]<:‘a, iOeiTst tree pi^ctdacacai):, Florida eo^llec {Scsban mfieroearpa)', tick 

tre::;‘l iJItUyuahi iiu.d:.jlonC}\ tick trefoil fo'i/. pmndhioTc:)\ hairy lyeedi clover [Lpipedeza Mrta)', creep- 
ing hndi cl':jv*:r -:,I. npc.'i’o;; clover I'X, rFIacea); Jtipaii clover {L. idrlahi); vetcli (Tfo/rt sp.); 
luxg ]Y:«nr.t (Jh'focfa eoty^omi; downy milk pea (Gakidi-.i rohdiilk); prairie rhyncliosia (Jkiynchosia 
kil’foUa}: trailing vrlld loan. {Sri’i)];dtosii!lC' hdcind) ] pink wild bean (.S'. -to/ifkfoafoj j; rr, irie’-b ill {Gera- 
n'ji.i caroliikfiuuu); ycllov; =orreI iO.rxiUs Frlcia ) ; Texas croton {Croton tLjecne^is)] thret'-.-ld’od mercury 
(nraoJij.fot pracilaii); spotted spurge [Eitphorhla piapulata'a uowering spnirge {E. coroF-’"^i>: r?;l maple 
rrcii'ca;';; box elder (J. ; jewel weed ( Impatkns sp.); «da (Skhi .rpino^a'^; violet {Viola 

gplh (Fj’u.rhue.? ep.); morning glory (ijjos/terci sp.); bindvv'eed {Cdnvolvulvc sp.); groniniell (Litho- 
sperziuri rVVinGV): corn grc-mraell iL. arveme); puccoon (L. ccfMscens); vervain {Jadtena slrida). 

Fi:TeiTS.--Savrpaliiietto{fc?ia:iv:r}'i{iafo:;.; cabbage palmetto (S'.ja'dmc/.to);Soloriiorilsseal (Poliigouaium 
sr. ; gl'ceiibrier gSaoV'U' sp.); wax myrtle {Myrlra ca'ijera); barberry’ (If, carolinen&ls); red mulberry 
( eoi ra ] : sasuiiras {Samt/ra^ acmajras); tbimbleberry (Euhm cccufo/iiau'-s) ; liiglibiisli blackberry 
(Ih rufoca'.ci; dewberry (IL cauadensk); strawberry {Fragaria sp.); rose {Rosa sp.); haw {Crategus sp.); 
apple ( Pyrtts nialus); cultivated clierry {Pnrnua sp.); wild black cherry (P. seroUna'y, poison ivy {Rims 
rddicciis'p dwarf sumac {R. eoprallina); staghorn sumae (R. hlrta); scarlet sumac (P. gkthra); holly 
(xfo:.V;’ opieea); black alder {I. irrfLC:llaia)\ cliaibing bittensweet {Ceiastnis scandens); frost grape ( Vitis 
crz'dVnki'd fiovreriiig dogwood (Jmninsklorkla): sour gum (Xiissa siflmtica); elieekerberry {GauUhcrki 
P'r:-i:i.G:kenV“ lurcklebuTy {Gaglustaccia sp.); blueberry ( I'accmiuni sp.}; ground cherry (P/u/saZfo sp.); 
niai'it.-Iu.ile (Soktuau:, Kignmiji t-lder {Sunibactis canadensiS); black haw {Viburnum prairif&Uu'iii)’, 
h-jiieysuL’kle {Lonieem .'p.); r.artiidge berry {Mltchdia ripens); sarsaparilhi (Aralia .sp); Virginia 
crc‘.!:.‘:r:.’ (Pa: V;oiocissasip.uii<(}U!(jaiid); bastard peiuiyroyal ( Trkhoslvma didiolomum ) ; rib grass iPlantago 
l:L::':-a:da:P; : button weed (Dlodla. izrePa trumpet creeper {Tacoma radkans); orange hav.i;:we.Gd (Illcra- 
€ia...i fVfranVacamV older (Iva elikitk}' groat ragweed {Ambrosia irijidaP. ragweed ik-L arioni- 

s'uVVa): ovcu’iasiing (Anktintiria carpathka':', sunilower {Ildiaaihus ci/inuus); erownbeard ( Verhusina 
sp.); beggar ticks (IHdais ^p.). 

xiXD CiTHEP. IXTERTEBPATES.— Pdchks {Coicopkra) : Ground beetles (Jlarpalus pennsidranlcus, 
XL caliginosar^ Aukodnetalus rndicus, A. briliiinorcntis^ Agomdorus paUipcs, PlaUjuus cxlcnskolUSy 
Pcid‘‘S -'ll kiwam sp., CdsRvnia pcnnsiihanlccPa-, Colorado potato beetle (Dorvphora dteem- 

liutala): locust leaf-mining beetle {Odonioia dorsalis): fiea beetle {Dlsonyeha qiiinrpucviUata); .spinach 
ilea beetles i FK xantharncheiia, TJ. meUkoUis, (Edlomjchis f mhriaki); thrce-lined potato beetle (L:nia 
irdimcd kaf beetle {Xodonotatrktk); grape-vine colaspis {/Maspiskoninm); leaf beetles (Chnjso- 
nda pdkhr { C. snlifralk, XFkrorhopala vlttata, Cruptocephaliis vaiustus); golden tortoise beetle {Cnpio- 
cgka hicofor)] striped ciicuiiibc? beetle {Diahroiica vittata); twelve-spotted cucumber beetle (D. 
IX-piinctaia); bean-leal beetle {Cemiomatrif areata); Mexican cotton boll- wx*evil {Anthonomus grandls); 
Fuller's rose beetle {AmmigusfnUeri); bill bug {Sphemphorus parimlus); corn bill bug {S..z€iv, aiiet.}; 
wee^vils {Ceulrinus sp., Tanymecmmnfertm, Chalcodcrmits eoUarWr Thceesternus hwmeralk); imbricated 
piimit beetle (jE|a!ffcrasl)nhrfoatM-«); clover-leaf weevils {Phytmiainus pimetatm, Sitones hispidulus ) ; May 
beetle {LfieJimstcrnatriBiis); leaf chafers {Diphtaxis sp.,-Am7nakiBp.FStTicaBp.,'Ap?ionm sp.); dung 
beetles (Aphodius inrpiimitus, Outliopkcgm penMidAxinkus); dick beetles {.MeXanotm cornmunk, Draa- 
terifis ckganr, Aftrioks sp., Corgnthifes sp.): histerid beetle {Ekteridie); darkling beetle {Bkipstinus 
gp.'i; ladybird.s {XTippodmmia parcriihcais, CoccincIIa sangninea, Adalia hiptinekita); squash ladybird 
(JPoliiiXiaa Iwrealls';; rove beetles {Stapthiilmidk}; soldier beetle {ChemUagnaihits pemtsyhauikns); red 
milkweed beetle ( 2t;bvup!i're Ph'aoi//atGrZ/;i4o>'). 

Ero;3 (Ileitilpfcrc :). — Chinch bug {Blksus k a copter us) : fahse chinch bug (Xgakis angustatus); stink 
bug;-: '[Easehisiits trktigiuna: E. variolarius, Podisus sp., Broehymam sp., -Vemra hilar is, JFormidea 
liijcji-g X' I :u~na reps nervosa, IL lequaiiSy Tugaida eustafor, (Elalaa jragnax, Trkhcpeplasemiriltata., C'a’?i!as 
did ns, Ferihaus ikdolarird) ; .shield-backed hug (ScuiPerida'} ; tarnished plant bug (Lugus jnritensis); 
negrj br.g sp.); as«as.s:n bug {Jpiomcrus crassipcs); bugs (dZyePos eurinus, Corizus sp., 

r pafoa/o;'); leaf hoppers >Jkilocephaltis sp., Proco^tia sp., IHedroeeijliaki sp., Oneomtiopia 

fot/eh-.. 

Gka.'SHoppeks, etc, {Oriliopferaj—CTickci iG-rgdua sp.); meadow grasshoppers {Xiphediuni sp., 
0''GCi.iirmmp., Scudderia sp.) ; katydid {JLkroccp.trinn sp.): walking slick (Fhasmuke); grouse locust 
( F t*/.-' "p. ' ; two-lined locust {Jlelanopjhis hivittata, XL. acudderi); red-legged grasshopper (dX /caiar- 
fiijrrrr): lesser migratory locust (XL. allank); Itoeky Mountain locust (X spretus); American locust 

(irrJi iXoicrcd amaicana ) . 

Bitteuflies, etc. (Zfr.phZojjlera).--Cotton ’worm (Akibama argiliacca); boll- worm (Heliothisarmigcr); 
strir-w! garden eaterxdllar {XIamesira kgliima): yellow bear {Biacrisia ■virgrnica); pyralid {Thoicrla 
rtnrrsaik); |>urs]ane sphinx {Deikphila liricaia); Southern tobacco ■worm {Fklegethonttus Carolina); 
angle-wing caterpillar (Junonia cirnia); angle-wing pupa (r««cssasp.). 

Misc'ellaxeous ixsrx’TS.— -Corn-louse ant (XaS'/us sp.); pavement ant {Tdramorium crespMum.); black, 
ant {('(imponotus penmiflvanlcm); gall flies {Ciinipidm); ichneumon flies {Lchneunionkke); insect egg 
para.',!te (Proffofrypes sp.); black wasp {Tiphia inornaia); crane flies {Tipzdldse); Mayflies {Epheme- 
Tidm); flesh fly {lAtclUa aesar}; robber flies (Asilids:). 

Miscellaneous in vertebeates.— Ground spiders ( Lyeosidar ); harvest spiders {Fhalangids:); centi- 
p€AccV(0'hi7opmda): tlionsandlegs (Juius sp,); snail {Pupa armifera); pond snail {Sucemea arara); 
crayfish (CundarrMSsp.). 



THE STATUS OF THE MEXICAN COTTON BOLI-WEETIL 
IN THE UNITED STATES IN 4803. 


By W. D. Huntee, 

In Charge of Cotton BoUVCeedl InvesHgaiions, Division of Entornology. 

INTRODUCTORY. 

Tile boll-weevil is undoubtedly tlie most serious menace that the 
cotton planters of the South have ever been compelled to face; indeed 
it is doubtful if aiiA" other insect ever caused such grave fears for an 
agricultural industry. It was generally considered that, until the 
appearance of the pest in Texas, there were no apparent difficulties to 
prevent an increase in cotton production that would keep up with the 
enlarging demand of the wmrld, until probabl}^ at least twice the present 
normal crop of about lOi million bales should be produced. Now, 
however, in the opinion of most authorities, the w'^eevil has made this 
possibility very doubtful, although the fear in many localities that cot- 
ton culture would liavc to be abandoned, at first entertained, has gen- 
eralh" given way to a more hopeful feeling. Nevertheless, conservative 
persons who have studied the situation agree that, unless contingencies 
at present unexpected take place, the pest will soon cause an increase 
in the price of cotton throughout the world. 

The difficulties in the wa}^ of controlling the boll-vreevil lie as ranch 
in its habits and manner of ivork as in the peculiar industrial condi- 
tions involved in the production of cotton in the Southern States. The 
w^eevii lives in all stages, except the imago, within the fruit of the 
plant, well protected from any poisons that might be applied, and in 
the imago stage takes food only normalij^ hy insertingits beak within the 
substance of the plant; it is remarkably free' from the attacks of para- 
sites and diseases; it occupies but fourteen days for, development from 
egg to adult, and the progeny of a single pair in a season may reach 
134 nii,llions of individuals; it adapts itself to climatic co,riditions to 
such , an extent that the'' egg stage alone in 'November may occupy as 
much time as all the immature stages together, in ‘July and Aiigustr— 
all these are factors that combine to make it one of the most difficult 
insects to control. To intensify the situation there have been, 'Until 
recently, the low price of cotton and consequent small margin of profit,'' 
practiealh^ prohibiting the use .of any direct means of control, and the 
defective tenant system of labor, so conservative as to be almost imal- 
terabl}^ opposed to the changes in plantation p.ractices ' that are now 
necessary in order to produce the staple profitably. Moreover, the 
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YEARBOOK OF THE DEPARTMENT OF AGKICFLTFBE, 

Y'.A-‘ii leEclied TcYa^ at Ydiat would have been, from other eoijsidcra- 
the most critical bia.no in the liistoitv of cotton production in the 
The iiartiral lertiiity of the cotton lands of the State had licen 
.-0 yiT'at that planters hadgerierally neglected such matters ns varietie:A 
nuA.l selectioin rotation, and fertilizers, which oiiist cnTuhually reeeiA'e 
rmi-oMeratloii in any cotton country. In gerierah the cnly seed used 
in planting was from tlie crop of the preceding year, unselectecl and 
of at>soliite!y unknown variety. Although it is by no means true that 
the fertility of the cotton iields of the State had been exhausted, 
iiererthedess on many of the older idantatioiis the wasteful system of 
tillage had 1)roiigTit about a eondition which combined with the deter- 
ioration of the seed in use to make changes necessary in order to 
CiUiriime the inclustr}' upon a profitable basis. ' 

TEirniTOKY AFFECTED. 


Up to Oidober. the weevil had not been found outside of the 

State of Texas, except in the instance wdiich occurred in August at tlie 



Fig. 20. — .liL-a infested l.*y the cotton roilAreevII. 


Louisiana Sugar Experiment Station at Audubon Park, in the environs 
of hew Orleans A‘ In that case the eireiiinstances led the Louisiana 
aiitliorities to believe that the pests were purposely placed in the cotton 
plats by some interested pei-son. Howe^-er this iiiay be, the station 
aiitliorities, in a prompt and well-advised manner, destroyed all the 
cotton of the expcriinental plats hr gathering the fallen fruit, uprooting 
and 'burning tiie plants, and subseqiien% plowing and Hooding the 
hind after it had .been thoronghl)" sprayed with crude petroleum.' As 
there are no cotton fields" within lO.iniles of' Audubon Park, and several 
examinations of .the nearest 'ones by the station entomologist have failed 

ZYore receiitlj, however, Deceniber 10, 1903, the station entomologist of Xomsiana, 
Prof. H. A. Morgan, has 1011111 two isolated points of infestati<')a ln.,Sabnie Parisi), 
Energetic means have been taken to eradicate these two colonies. • • 
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to reveal any -weevils, it is very probable . that the eeloirv has been 
completely exteriiiinatcd. 

The map (fig. 10) shows the territory at present affected by the 
boli-'Weevil in relation to the total area devoted to cotton in the United 
States. The iieiuxsst approach to the Louisiana line is in the immediate 
vicinity of Tenelia, Tex., 15 miles awa}". The nearest approach to 
Shreveport, La., is in Morris County, Tex., at a distance of about 45 
■miles. ' On the north it has been found in the vicinity of Siierniiin, 
just south of the Eed River. It should be observed, however, that in 
the region between the latitude of Greenville and the lied River the 
pest is only scattering!}" present, and' has caused no general damage. 
It wdll require nearly two yetxrs for it to reach such numbers as will 
materially reduce the normal production. 


AMOtJXT OF DAMAGE. 


Although many conditions make it very difficult to reduce to figures 
the damage eausecl by the wmevil, it is believed that the followkig tables 
present a reasonably accurate estimate of the extent to which the pest 
affects the production of cotton within a few years subsequent to its 
advent. In the first table is shown a comparison of the production in 
ten counties 'in Texas in 1899, when the weevil had not yet affected the 
production, and in 1902, when it had multiplied to such an extent as 
to be. found in great numbers in practically all fields. These two years 
■were selected for the reason that they were ^'ery similar in ainoiint 
and distribution of rainfall and in other essential crop conditions. In 
tliC' second ta'Dle is given the production during the same years in ten 
leading cotton counties situated so far to the- north that tlie wmevil bad 
not affected them in either of the two years used for comparison. 


Effect of ike boll-weevil on ike production of coitoro 
[III ljules of 500 pounds,] 


County. 


tVJdwell 
Colorado .... 
Fsiyetie...,,.',. 

Gonzales 

Orirnes 

mvacii 
Moatg-ornery 
'San Jacinto. : 

Tmxis 

Wliarton .... 

.Total ... 


eading' counties in } 
oll-'weevil was not 1 
t was prese.nt. 

I Production of ectlton in ten leiidiiig coiiriticH i.ii 
Texas in wliich the boll-i7eevii was not p'Te::;- 
1. ent either in Iv899 or 1902. 


14K)2 

County. 

l'S9® 


■ .47,473 

, 23 , 1 : 13 ' 

Montague......... ■; 

.15, 064 

' 16,981 

■30,923 

: 11 , 4.93 

Cooke : i 

11,905. - 

11,012 

' '73,238 

. ■31,200 

Grayson ....i 

40,S7.r 

54,087 

■ -14,131 i 

25, 351 

Fannin ' 

. ' 59, 802 

70,510 

26,5>n 

12, 135 ' 

La..raar .."....I 

49,19:.J 

50,260 

4‘>,4'84 

22,906 i 

i Wise....... 

17, 556 

18,869 

' 10, 272 

3,000 j 

1 . Benton ■ 

20,381 



3,044 1 

! Col] in ■ ..1 

'■ '49,077 

' 47, 3-4'l 

^>0,078 i 

28,382 ! 

! Hunt i 

50,31.7 ' > 

49, Ti:! 

27,383 : 

1 • 12, S70 1 

!■ Delta 

2'4, 705 ', 

'26,256 

371,340 

1^174', 174 j 

j Total 

'm,m \ 

'6 378, '612 


tf .in prvH.liietion, 53 per cent. . 


Increase 'in pR>diic*tiaii, 1.1 per east.' 
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It will be seen that while between the seasons compared in the first 
series of counties there had been a decrease in production of 53 per 
ceatniii the G( 3 iiiities in the second series there had been an increase of 
11 per cent. There seems good reason for supposing that the counties 
of the first series, were it not for the damage of the -weevil, -woiild 
have increased their production in about the same proportion as wms 
the case in those of the second series. This would seem to indicate 
that the approximate damage caused the insect in the infested coun- 
ties shoiikl be represented by 58 per cent plus the gain in the other 
case, or about t>4 x>er cent. There are tw'o sources of possible error 
ill these figures. One is in the jiossibiiity of a change in a(*reage that 
might not have affected the two regions alike, and the other' is in the 
piobability that the turn seasons wmre not exactly similar. In relation 
to the first point, it must be stated that changes in acreage are usually 
the result of conditions of the market that w'oiild affect the whole State 
alllie. and if there were any increase in these v'ears it would probaldy 
liave been '\"ery much alike in either case. In relation to the proba- 
bility of an appreeialile diffei*ence in the seasons, it must be stated that 
the tw’o regions are close together, and that a careful examination of 
the records shows that the cliiiiatic conditions were remarkably alike 
in all important respects; but, on the other hand, it is the tendenej^ of 
planters, u'ls soon as the weevil becomes a serious menace, to devote 
more of their land to other crops. Accurate figures are not available, 
but on the w4ole an allowance of a reduction of acreage of this kind 
that would accoiirit for a 10 per cent decrease in production -would 'be 
ample. It' therefore seems to the ■writer that a figure in the neighbor- 
hood of ,5:0 per cent represents a very fair approximate estimate of the 
loss. In this connection, it is intei*esting to note, that statistics di'awn 
from acreage and production, to which the writer referred in a former 
article/'- bear out the above conclusions, and indicate that the presence 
of the weevil piactically doubles the area of land required to produce 
a bale O'f cotton. 

Upon the foregoing basis, during the present season, the weevil has 
caused the Texas planters a loss of about $15,000,000, and this estimate 
agrees substantially with the estimates made in other wfijs hy the more 
coDservative eoitoii statisticians. Many conditions of climate and 
plantatmn p-iuetice in the easteri'i x^ortioa of the cotton belt indicate 
that the weevil problem will eveiitaalh’ be as serio'iis east of the Mis- 
sissippi' as it is in Texas now. With Mr. Eichard H. Edmond’s esti-, 
mate that the noniial cotton cto|) of the United States repres'ents a' 
value of f500/}00,000, the probable ultimate damage, when the pest 
has become spread over the entire belt would' be in the neighborhood"' 
of $250,000,000 aiinualhq imovided nothing were ho'neho check" it 
Nevertheless, there are conditions at work that seem, to' indicate that 

« The present status of th'e Mexican cotton boll-weevil in the United States,” Year- 
book of the U. S, Department of Agrieultnre, 1902 , pp. 369-380. 
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planters in weevil regions are gradually adopting changes in their 
system of producing cotton that have a tendency to avoid damage. 
No one who travels in southern Texas or who carefully examines the 
statistics pertaining to that region can fail to perceive indications that 
the planters will continue to produce cotton profitably. The following 
table shows to what extent Victoria Count}' has continued to raise 
cotton since the weevil reached it, 1894, in spite of the fact that the 
acreage has not been increased very materially: 


Cotton production in Victoria County, Tex\ 
[111 equivalents of 500-poiind bales.] 


Year. 

Bales, j 

Year. 

Bales. 

1894 

6,895 

4, 404 

9, 796 
7,746 
7,006 

1899 

5,547 

11,956 

9, 060 

0, 286 

1S95 

1900 

1S96... 

1901 

1S97.. 

1902 

1898 

1 


PLAN OP THE BOLL-WEEVIL WORK OF THE DEPARTMENT. 

The work of the Department of AgTiciilture with the boll-weevil con- 
sists of field experiments and laboratory investigations. (PL XVII.) 
Altogether, four entomologists are engaged in the investigation in Texas 
and another has conducted studies in Cuba. The field work for the sea- 
son of 1903 comprises considerable tracts of cotton grown in such a 
manner as to constitute demonstrations of the means that are necessary 
in order that cotton may be produced profitably in spite of the weevil. 
These experiment fields aggregate 558 acres, located at six different 
points, representing the five regions in Texas which, by reason of varia- 
tion in climate and soil, constitute as many distinct cotton districts. One 
hundred and fifty-six acres at Victoria and Wharton together repre- 
sent typical situations in the idver valleys of the coast belt, where the 
occurrence of volunteer cotton is rather normal, and by furnishing 
food for the pests early in the spring presents a feature that is lacking 
elsewhere. Twelve aiwes at San Antonio represent the problem in the 
case of cotton grown under irrigation, where the work of the season 
has shown that it is particularly easy to control the pest. At Austin 
100 acres are devoted to the experiments in the typical high black 
prairie region, which includes the most productive cotton: counties in 
Texas. At Calvert, in the Brazos' River Valley, '200 acres, the largest 
tract that the Department has at one point, represents , the river valley 
region of central Texas, where the low and moist situation, presence 
of timber, defective labor system, and almost exclusive production of 
cotton,, combine to make what will be the most seriously affected 
weevil region in the United States until the, Yazoo Valley in Missis- 
sippi becomes invaded. At Hetty and Wills Point, 40 and 50 acres, 

1 a1903 14 
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respeetiveiy, represent the river valley region of north Texas and the 
high prairies of that portion of the State. Eepresentative planters at 
these se'\^eral places undertake under contract to prepare the laud and 
plant and care for the crop exactly in accordance with the directions 
of the agent in charge. This system gives the Department practically 
complete charge of large tracts of cotton without involving the expense 
of renting the land and working the crop, and it has been found to be 
a most satisfaetoiT method of conducting field work upon a large 
scale. Ill these fields every expedient that has been found' to be useful 
in avoiding damage by the weevil is being tried. These expedients 
iiieliide early varieties, different methods of planting, special cultiva- 
tion, rotation, and fall destruction of the plants, as well as many others. 
Tiie most difliciilt feature of work of this kind is in the- interpretation 
.of the results and in attrilmting* to each factor in the process the effect 
that belongs vvitii it. In order to assist as much as possible in this 
matter, wherever a field is treated in any manner out of the ordinary, 
another field 'alongside of it, to wTiich onh' the ordinary attention is 
given, is utilized as a check. 

The following plan illustrates the method of some of these experi- 
iiierits near Austin, Tex., upon the plantation of 'Mr. Jefferson 
Johnson. The field contains 100 acres divided into 16 blocks contain- 
ing Oi acres each, separated by rows of Milo maize to avoid confusion 
in picking: 

King cotton, planted early, rows feet, thorough cultivation. 

Ring cotton, planted early, rows 3^ leet, less cultivation. 

King cotton, planted early, rows 5 feet, thorough cultivation. 

King cotton, planted early, rows 5 feet, less culti'vation. 

King cotton, planted late, rows 3} feet, thorough cultivation. 

King cotton, planted late, rows 31 feet, less cultivation. 

King cotton, planted late, rows 5 feet, thorough cultivation. 

King cotton, planted late, rows 5 feet, less cultivation. 

Native cotto'ii, planted early, rows 3^ feet, thorough cultivation. 

Nati\'e cotton, planted early, rows 3J feet, ies.s cultivation. 

Native cotton, planted early, rows 5 feet, thorough cultivation. 

Native cotton, planted early, rows 5 feet, less cultivation. 

Native eoUou, planted late, rows 3J feet, thorough cultivation. 

. Native cotton, planted late, rows feet, less cultivation. 

Native cotton, planted late, rows 5 feet, thorough cuitivatioii. 

Native cotton, planted late, rows 5 feet, less cultivation. 

It will be seen that a typical early variet}% the King, is contrasted 
with the ordinary cotton of the region. Each one of the plats of the 
King cotton serves as a check upon each of the other plats of that 
variety, as well as upon a plat of the same size of native cotton treated 
ill exactly the same, manner. It thus becomes possible to estimate 
with reasonable accuracy the effect of select seed, early planting, wide 
row’^s, and thorough cultivation. 

The work of the Division of Entomology of the Department during 
the season of 1902 demonstrated that it is possible to produce cotton 





Plate XVII 


Fig. 1 .—Laboratory and Headquarters of Boll-Weevil Investigation, 
Victoria, Tex. 


Fig. 2.— Experimental Fields in Boll-Weevil Investigations, Calvert, Tex. 
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Plate XVIII. 



Fig. 1.— Mit Afifi Egyptian Cotton, with Two Boll-Weevils Feeding. 



Fig. 2.— American Immature Bloom, Hollowed Out by Boll-Weevil 

Larva. 


[Original.] 
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profitably in spite of the boll-sveevil. Tlie work of the season of 1903 
shows this again under different conditions of climate and soil, and in 
addition furnishes practical demonstrations of the success of the 
measures recommended by the Department to planters at six different 
points in the State. For example, at the present writing (October 5, 
1903), from a 50-acre experimental field located at Wharton a bale to 
the acre has already been picked. This experiment was performed 
upon land that had been in cotton almost continuously for twelve jT^ars; 
the weevil having been present for eight years. The average produc- 
tion in the United States has been 1 bale to 2.3 acres. The results of 
these experiments are to be published in full as soon as the picking of 
all the cotton iiiakes it possible. 

In the laboratory at Victoria every feature of the life history of the 
pest is being carefullj^ investigated. The observations and experi- 
ments made here will furnish an account of the biology of the weevil 
at least as complete, it is believed, as that of any North American 
species. (Fis. XVIII-XXI.) In addition, Mr. E. A. Schwarz has, spent 
several months of the present 3 "ear in Cuba studying the maiiiier in 
which natural conditions, whether of parasites, diseases, climate, or of 
bringing about a degree of resistance on the part of the plant, con- 
trol the insect where it has existed as an enemy of the cotton plant 
for a much longer period than in the United States. Mr. Schwarz 
found what he supposes to be the original food plant of the insect in 
the "‘Algodon de Rinoii’' or Kidney cotton of that island. Unfor- 
tunateh% however, he failed to discover am- parasites at all, and did not 
succeed in finding any important tendency toward iminiinit}' on the part 
of the five distinct varieties of cotton studied. Through the interest 
and courtes}’^ of Mr. Edward Ferrer, the proprietor of a large estate 
near Gayamas, Mr. Schwarz arranged to have the several wdld varie- 
ties planted in an infested field. Mr. Ferrer has very recently reported 
that none of these varieties has exhibited the slightest tendency toward 
immunity, the >sqiiares of the native varieties being punctured as freely 
by the weevils as the ordinary American cotton. 

PROSPECTS OF SPREAD OF THE WEEVIL. 

The steady extension of the territoiy affected by the w^eevil year 
by year, until the northern boundary is far north of the center of 
cotton production in the United States, has convinced all observers 
that it will eventually be distributed all over the cotton belt. In ten 
3 "ears It' has gradually advanced a distance of about 500 miles, and 
will undoubtedly invade new territory at about the same rate. It is 
not at all likely that legal restrictions of any kind would prevent or 
materially hinder this spread. The slowness of the progress up to 
the present time indicates that the principal means of spreading are 
natural ones, like the winds and a simple overflow from field to field, 
and that the artificial agencies, like transportation in seed or in other 
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conimocllties. are comparatively unimportant. Otlierwise, with the 
extensive shipping” from Texas, the pest \voold now be found in many 
other localities throughout the South. Of course, legal restrictions 
could be directed only against these artificial means of distribiitioii. 
Ill the opinion of the writer, these would be of very doubtful 
coiistituiionaiity, expensive, and dijBScult to enforce. The benefits 
eoiilcl be no more than temporary and, it is believed, would be more 
than counterbalanced by the damage resulting from an interference 
with shipping. The best that the planters in any uninfested locality 
can do to defer the invasion of the weevil would be merely palliative — 
to avoid the procuring of seed (in which weevils are frequently acci- 
dentally carried) from localities known to be infested, and also to avoid, 
as miicli as possible, the hauling of hulls and other seed products, in 
which the weevils are more or less likely to be found,; from the mills 
to the vicinity of the cotton fields. 

'Unfortunately, it must be confessed that during the time the weevil 
has been in Texas it has displayed no tendency toward dying out. In 
south Texas it is practicaity as troublesome, except in so far as it is 
afiected by changes in managing the crop, as it was in 1895, and in 
Mexico, w’here it has existed for a much longer period, it is apparently 
as plentiful as ever. The investigators of the Division of Entomology 
have made especially careful study of all of the features of the life 
history of the pest that will throw light upon the question whether it 
will not, like many other injurious species, die dovm and gradual!}^ 
become a much less important enemy of the plant than now. In this 
w'ork attention has been paid to parasites and diseases, and an exhaust- 
ive study has been made by Mr. Schwarz of temperature conditions in 
connection with several months' work on the hibernation of the pest at 
Victoria: likewise, the accounts of related species, both in this country 
a'lid ill Europe, liave'been used in comparison. It is a well-known fact 
that many species of insects, upon reaching a new region, with an 
abiiiidaiice of food and an absence of the conditions that might have 
held them ineasurably in check elsewhere, are stimulated to a more 
rapid multiplication than normal. In order as much as possible to 
avoid errors from this source, the laboratory of the investigation was 
located in the cotton portion of the southern part of the State that has 
been longest affected. Nevertheless, all the observations and experi- 
ments' have failed to reveal factors that show any indications of causing 
the pest to become much less destructive than now. After ten years, 
during which the insect has maintained practically constant numbers, 
there seems but little risk in the statement that the pest will probably 
always bems' destructive in a series of years as it has been Tn. Texas 
since 1894. At the' same time, planters will undoubtedly gradually 
adopt new methods in raising cotton, so that the damage in any given 
locality ■will not be as noticeable as it was in the beginning. Moreover, 
climatic conditions will undoubtedly cause temporary diminution of 




Fig. 1.— American Square, Showing Exit of Adult Boll-Weevil. 


Fig. 2.~IV!!T Afifi Egyptian Cotton Boll, Infested with Three Boll-Weevil 

Larv^. 


Plate XIX. 


[Origiriiil.] 









Fig. 1.— Square Showing Feeding (Lefti and Egg ' Right) Puncture of Boll- 

Weevil. 



Fig. 2.— Typical Flared Square, Caused by Feeding Punctures of Male Boll- 
Weevils, Covered with their Excrement. 

[Original.] 







Plate XXI. 



Fig. 1. —Distorted Cotton Blooms, Caused by Feeding Punctures of the Boll- 

Weevil IN Bud. 

[Oriarinal.] 


Fig. 2. —Mexican Cotton Boll-Weevil (Anthonomus grandis Boh.)— Larva, Pupa, 

AND Adult. 

[Enlarged— original.] 
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the oumbers of the pest in certain localities. In'Texas these, conditions 
have given rise almost every year to the supposition on the part of some 
planters that the insects have died out, while the experience of the 
following season has invariably destroyed their hopes. In general, wet 
winters and dry growing* seasons are unfavorable for the weeviL- 
When a series of years involving such conditions is followed by one of 
less than normal rainfall, the weevils will temporarily be a compara- 
tively unimportant factor, although their presence will undoubtedly 
always prevent the maturity^ of a fall crop. The most disastrous sea- 
sons will be those like that of 1903, in which the rainfall was excessive 
and the planting time unavoidably late. 

WUUL THE WEEVIL EEACH OTHEK COTTON -PEODUCING COUNTRIES? 

The fact that several European governments are sending agents to 
this country to procure seed to be used in experiments in producing 
the staple in their colonies, lends some interest to speculation as to the 
probability that the weevil may soon be carried to remote portions of 
the globe. Although the insect does not, except accidentally, hibernate 
within the hull of the seed, every seed house attached to a gin in the 
infested territory harbors any that are brought in from the fields in 
the seed cotton. The}^ crawl into the seed bins as the}- would crawl 
anywhere for protection. In case the seed happens to lie sacked or 
even shipped in bulk there is nothing whatever to prevent the weevils 
from being carried long distances on shipboard. When thus trans- 
ported tne indications are that they would be able to adapt themselves 
successfully to climatic conditions in any region in which cotton may 
be grown, unless possibly in one of great eievatioiL like that of the 
Laguna district in Mexico. Although the writer is informed that the 
agents engaged in obtaining American seed are carefully avoiding 
infested portions of Texas, in view of the foregoing and of the fact 
that the pe>st is spreading x^apidlj^ the probability that it may even- 
tually be carried to West Africa or elsewhere is not at all remote. All- 
danger could easily be a^mided by fumigation of the seed or by leaving 
it sacked in storage rooms, isolated from imw cotton, for a year 
previous to shipment. 

METHODS OF CONTROLLING THE WEEVIL. 

While the work of the Division of Entomology has demonstrated 
that no direct or speciJic means, such as poisons, wdli ever be of much 
avail ill fighting the weevil, and that there is likewise but little hope for 
the artificial propagation of diseases to destroy it or for the obtaining 
of a variety of cotton that is in a true sense resistant, experiments with 
the cultural methods have been exceedingly encouraging. As a matter 
of fact, the success of the cultural methods has obviated the necessity 
ot looking to direct ones. They do not involve any appreciable extra 
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expense in producing cotton. In general, they are simpl}^ such means 
as should be practiced to increase the productivity of the plants. The 
gradual evolution of Xilantation practice throughout the South would 
be along these lines even if the weevil were not present. By the 
cultural methods, the Division of Entomology has succeeded during 
the past season in furnishing many striking demonstrations that cotton 
can be produced profitabh^ in what are now the most serious weevil 
regions in the United States, and individual planters may be found 
tliroiighoiit the southern and central portions of the infested territory 
who have produced from one-haif to one bale to the acre. 

In general, the cultural methods consist of reducing the numbers 
of the pests in the fall b}^ early destruction of the plants and in has- 
tening the maturity of the crop the following spring by every means 
available. Fall destruction consists in plowing up and burning the 
plants as soon as the pests have multiplied to such an extent as to 
render the picking of an}’' more cotton doubtful. Under normal con- 
ditions, this should occur some time in October. The benefits result- 
ing from this process are threefold — many weevils are actually killed; 
the development of several of the so-called broods is prevented, thus 
further reducing the number which goes into hibernation; and the 
hibernating season (during which many causes bring about a consid- 
erable mortality) is lengthened. In this connection, attention may be 
called to the theory that the weevil might be exterminated completely 
by universal early fall destruction, followed by deferring the planting 
the next spring until May. The experiments of the Division indicate 
that the weevils would be able to survive that time in numbers suffi- 
cient to cause great damage. They seem to experience but little 
difficulty in hibernating from November until June. The fall destruc- 
tion would be a good practice under any conditions, but the deferred 
planting would in all probability not result in as much benefit as would 
come from simple early planting. 

In obtaining a crop that will mature before the weevils have an 
opportunity to do considerable damage, the most important factors are 
the selection of a rapid-growing variety, early planting, and thorough 
cultivation. The success of the planter will be in direct proportion 
to the extent to which he is able to combine these three essentials. 
Early planting of early varieties will be found to be of comparatively 
little avail unless followed by thorough cultivation, and in case of 
unavoidably delayed planting the best hope of the planter will be in 
persistent plowing. Spacing the plants in the row and the rows them- 
selves, as far as the nature of the soil will permit, is also of the greatest 
importance, not only in hastening maturity, but also in increasing the 
yield. 



RELATION OF PRECIPITATION TO YIELD OF CORN. 


By J. Wareen Smith, 
Section Director, Weather Bureav. 


INTRODUCTION. 

All cultivators of the soil recognize the important relation between 
precipitation and crop yield. Johnson said in 1870: ‘*It is a well- 
recognized fact that next to temperature the water supply is the most 
influential factor in the production of a crop.’- 

We believe that few people have any proper appreciation of the 
effect of an abundant water supply upon the ultimate yield of crops, 
although this subject is now receiving* careful investigation. In a 
recent publication of the Department of Agriculture describing an 
exhaustive investigation of many types of soil under many conditions 
of cultivation and wide range of yields it was found impossible to 
correlate the yields observed with the nutritive mineral elements in 
the soil or in the soil solution, which latter is the immediate source 
from which plants feed. From this it was concluded that on the 
average farm the great controlling factor in tlie yield (but not neces- 
sarily the quality) of crop is not the amount of plant food present, but 
a physical factor, the exact nature of which is yet to be determined, 
and this idea is made more detinite by the further statement “ that tlie 
actual quantity of water a soil can furnish the plant, irrespective of 
the percentage of water actually present in the soil, has probably a 
very important influence on the yield.” 

It is self-evident that to have water furnished to the plant in any 
soil in sufficient quantities there must be an abundant supply available 
either through actual rainfall or through irrigation; so that, other 
things being equal, the results of the investigations of the Bureau of 
Soils seem to agree with the results found in practice, namely, heavy 
rainfall, large yields; light rainfall, small yields. And not only this, 
but, in a latitude and elevation favorable for the production of crops, 
precipitation has first place and temperature the second. 

It was with something of this thought in mind that the writer, 
assisted by Prof, William D. Gibbs, president of New Hampshire State 
College, began the preparation of the accompanying charts; yet neither 

& Bulletin No. 22, Bureau of Soils, p. 03. 
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was prepared for the remarkable conlirmatioii of their theory or the 
close relation between the yield of corn and the precipitation in certain 
deiinite short periods during the growth of the crop. 

DATA FROM ITHIOH CHARTS W^ERE PREPARED. 

liiasmiicli as the greater portion of the corn produced in the United 
States is grown in the central part of the country, only Ohio, Indiana, 
Illinois, Iowa,, Nebraska, Kansas, Missouri, and Kentucky are coiisid- 
ereci both in the yield per acre and the precipitation. 

As the area of greatest corn production does not include all of 
Ohio, Kentucky, Kansas, or Nebraska, we probably should have 
considered onlj the western parts of Ohio and Kentucky and the 
eastern parts of Nebraska and Kansas for both yield and rainfall. 
Charts T and 8 indicate that if this had been done there would have 
been an even closer relation between the curves on the preceding 
charts than was shown; because on charts 7 and 8, the States in the 
central part of the corn area, or those whose whole area is within the 
corn belt, show a closer relation in the curves given than do those 
upon either the western or the eastern edge of the corn belt. 

DESCRIPTION OF CHARTS. 

Ill all cases the precipitation is shown by the dotted line and the 
yield by the full line; the heavy horizontal line is the normal or 
average for the fifteen years for both. 

Chart 1 .— The full line indicates the average yield of corn per acre 
ill bushels for the States of Ohio, Indiana. Illinois, Iowa, Nebraska, 
Kansas, Missouri, and Kentucky, from 1888 to 1902, inclusive. The 
dotted line shows the average precipitation for the month of June 
over the eight States and during the same period. 

Chart 2. — The full line is the yield per acre, as in chart 1. The 
dotted line indicates the average precipitation over these States 
during the month of July. 

Chart 3. — In this chart the yield is indicated by the full line and 
the precipitation for the month of August by the dotted line. 

Chart 4. — “Yield” line is the same as in the above charts, and the 
clotted line shows the avemge rainfall for the months of June and 
July combined. 

Chart 5. — The rainfall for June, Jiil}^^, and August is combined in 
the dotted line on this chart, giving the average total rainfall for 
those months over the eight States. The full line shows the yield. 

Chart 6. — In this chart the precipitation for June and July is shown 
by the dotted line, as in chart 4. The ‘^^dot and dash” line indicates 
the lowest price of No. 2 cash corn in Chicago during the month of 
December of the same year, and for the same period. 
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Chaet 7. — The yield of corn per acre is indicated by the full line 
and the total precipitation for June, July, and August by the dotted 
line, for each of the States of Ohio, Indiana, Illinois, and Iowa. 

Chaet 8. — This chart gives the ^deld per acre and precipitation 
during June, July, and August for the States of Nebraska, Kansas, 
Missouri, and Kentucky. 



niSCXJSSlON OF OHAETS. 


Chart 1. 

This chart (fig. 11) shows a comparative!}’- slight relation between the 
precipitation for June and the yield of corn per acre. 

Chart 2. 

This is probably one of the most interesting charts in the series (fig. 
12). It indicates that if one knows the precipitation during the month 
of July over the great corn-producing district he can estimate the yield 
for the season very closely. There are differences, to he sure, but in 
the most part explainable ones. We are not sure that the statistics of 
yield were collected in 1888 with the care that has been exercised later. 
In 1891, when the yield for the district was considei^ably above nor- 
mal, with the precipitation for July slightly below the average, there 
was a large June precipitation. Further, there was a very large yield 
in Nebraska and a moderately large yield in Kansas, Kentucky, and 
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Iowa, wiiicii would increase the average yield for the district. In 1896 
the precipitation during July was the highest during the period^ 
although the yield was not so large as in 1902. An examiiiatioii of the 
meteorological records for July, 1896, however, shows that excessive 
showers fell across the northern part of the district. These inju!*ed corn 
rather tlian 1,)erieiited it, while damage was done by droiight in southern 
Missouri. The yield was slightly below normal in Missouri. In 1902 
the yield wws the greatest during, the period, while the rainfall for 



July was less than in 1889 or 1896. But the rainfall for June, 1902, 
was unusually heavy, and in connection with the abundant fall in July 
produced the heavy yield of that year. 


Chabt 3. 

While the yield curve and that showing the rainfall for August 
agree at times, it will be readily seen that the precipitation for this 
month affects the general 3deld but little. (Fig. 13.) 

Chart 4. 

If the rainfall for June and J uly is combined, as has been done in this 
chart (fig. 14), the precipitation curve will follow the yield curve even 
more closely than the Jtily precipitation alone, as might be expected. 
This Is particularly true in 1891 and 1896. The agreement is not so 
close in 1901, however, as the rainfall for June of that year was about 
normal It will be noticed that the yield was the smallest for the 






Fig. 13.— •Precipitation for August and yield of corn per acre. 

3i inches below the normal. Charts 7 and 8 show that in 1894: the yield 
was particularly low only in the western States, and was ])ut slightly 

I 111 OHARt1nW4 I 


PRECIPITATION FOR JUNE AND JULY AND YIELD OF CORN PER ACRE 



Fig. 14. — Precipitation for June and July and yield of corn per acre. 


below normal in eastern districts, while in 1901 practically every State 
shows a small yield. The meteorological records show a severe 
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drought diiring* both summers, but in 1894 the drought extended later 
into August, while in 1901 it began earlier in June, thus showing that 
it is the rainfall of June rather than that of August taken in eoiinection 
with Jul}^ that affects the yield most. Higher temperatures accom- 
panied the drought in 1901, intensifying it and helping to force the 
yield lower than in 1894. 

Chabt 5. 


In this chart (fig. 15) is included the rainfall for August with that for 
June and July. It makes the two curves agree a little more closely 



Pig. 15.— Precipitation for June, July, and August and yield of corn per acre. 


in places, yet does not materially affect the results shown on either 
chait 2 or chart 4. It shows that the rainfall for August may or may 
not be included in the discussion without affecting the results to any 
great extent. ' 

Chart 6, 

The law of supply and demand certainly controls prices for the most 
part; hence, whatever affects yield affects prices. So it is only a step 
from the precipitation over our great corn-producing district during 
the vital period of its growth to the price of corn in the grain markets. 
One can not eliminate the factor of manipulation entirely, but it seems 
to be least observed in this curve of lowest cash price during Decem- 
ber. (Fig. 16.) It is exceedingly interesting also to chart the rainfall 
from one season to another alongside of the price of corn on the first 
■daj?; of each moil tlr during the year. 
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ChAIVIS 7 AND 8. 

These two charts (figs. 17 and 18) are self-explanatory, and are very 
interesting. The greatest yield per acre in Kansas, Nebraska, and 
Iowa occurred in 1889 (in Kansas far the greatest, though in Nebraska 
and Iowa it was only slightly greater than in 1896). In Ohio and 
Indiana, on the other hand, the yield was below the normal, and in 
Illinois and Kentucky it was about normal. The rainfall in July, 
1889, was excessive in Nebniska and most of Kansas, and was abun- 
dant in most of Iowa. The fall was well distributed and in such 
amounts as to be very favorable to the growth of corn in those States. 
The rainfall was also above the normal during in Indiana and 
Ohio, but it was accompanied by high winds and hail and heavy down- 
pours, and considerable damage was done. 



The year 1890 shows a uniformly low yield. It was the lowest in 
Ohio of all the years during the period, although the precipitation for 
Ohio for that summer was about the normal, as shown on the charts. 
The average for the State for July, however, was considerably below 
the normal, and in the westeim part of the State there was a severe 
drought. Many stations reported less rainfall during this month than 
during any other July in their history. At Dayton, Montgomery 
County, the total rainfall was only 0.28 inch; at Waynesville, Warren 
County, 0.48 inch; at North Lewisburg, Champaign County, 0.30 
inch; at Wauseon, Fulton County, 0.48 inch; and at Greenville, Darke 
County, one of the largest corn-producing counties in Ohio, only 0.07 
inch.. 
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YEAEBOOK THE DEEABTMENT OB" AGEIOCILTUEE 




In 1891 the j-ield was somewhat above the normal in Kentucky , Kan- 
sas, and lowa.y and much above in Nebraska, agreeing* very clo>sely with 



Fio. 17.— 'Preeipitatiou for June, July, and August and yield of corn per acre in Ohio, Indiana, 

Illinois, and Iowa, 


the rainfall curve. Further, the rainfall for, July in Nebraska, was 
heavy and w’'ell distributed. 
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111 1893 'the yield for Ohio, Indiana, and Illinois was considerablj 
below the iiormaL The precipitation was less than in other districts 



Fto. 18 .— Precipitation for June, July, and Auguat and yield of corn per acre in Nebraska, Kansas, 

Missouri, and Kentucky. 

for the summer, and was veiy light during July in those States. In 
parts of Indiana the rainfall for July was less than 1 inch. 
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Ill 189tl: the 3 ^ield was generally below the normal, and was much 
below in Kansas, Iowa, and Nebraska — in the last two the lowest 
recorded in the fifteen years. In both States the precipitation for the 
summer 'was also the least recorded, while in July the average rainfall 
for Iowa and eastern Kansas and Nebraska was only about one-half 
inch. Ill Iowa, July, 1894, was the driest ever experienced. 

Ill 1895 both the yield and the precipitation were highest during the 
fifteen ^-ears in Missouri, except in 1902, The rainfall for July of 
this year in Missouri was nearly 3 inches above the normal, 'and was 
well distributed. The precipitation for the summer was in excess in 
Kansas also, as w^as that for Jul}^, but the July rainfall was poorly 
distributed, being heavy in western counties and comparatively light 
in central districts. ■ 

In 1896 the yield was the greatest recorded in the period in Ohio 
and Illinois and w^as far above the normal in Nebraska. In Ohio the 
precipitation for the summer and that for July was the heaviest during 
the fifteen years. In Illinois the rainfall was not so great as in 1902, 
but the July rainfall was very heavy. In Nebraska, though the yield 
was large, the rainfall for the summer was slightly below the normal. 
In Juh% hoTcever, the rainfall was heavy in eastern counties, just 
^vhere it was needed for the corn, and very light in the extreme west, 
thus making the average for the State only slightly above the normal, 
although in the great corn district it was much above. It will be 
noticed that in Indiana the rainfall was the greatest during the period, 
while the y ield was but slight^ above the normal. Complete data are 
not at hand to investigate the cause, but the rainfall was excessive 
during each of the summer months, particularly in J uly and August, 
probably giving too much water for the best growth and ripening. 

In 1901 both the yield and the precipitation were very low, making 
the yield for the district the least during the fifteen years. As has 
been before stated, the rainfall during July of this year was every- 
where below the normal, the least rainfall being in Indiana, Illinois, 
and Missouri, where the yields were the least. 

The 3 'ear 1902, on the other hand, gave the greatest yield and the 
heaviest summer precipitation for the district as a whole for the period. 
The most marked anomaly on charts 7 and 8 for this j-ear was a very 
excessive rainfall in Iowa, with onl}" a normal yield. In this State the 
rainfall was so excessive during July as to be damaging. Corn could 
not be properly -worked and it was damaged on bottom lands by flooding. 
August was also wet and cloudy and the crop was late. 

Ill general, charts 7 and 8 show that to draw well-defined compari- 
sons between crop yields and summer precipitation for individual 
States one must take very carefully into account the geographical dis- 
tribution of rainfall, the periods without rainfall, and the rate of fall. 



DELATION OF COLB STORAGE TO COMMERCIAL APPLE 

CULTURE. 


By G. IIakold J^owell, 

Poniologist in CJuirge of Fniit Storage Iiu'eMigaUon}^, Bureau of Plant Induslrg. 

INTRODUCTION. 

The development of fruit growing as a ])usiness distinct from the 
general operations of the farm has been one of the striking ciianges in 
American ag'riciilture during the past fifty years. Early in the last 
century commercial orcharding was unknown in the United States. 
Apples and other fruits were growm in a small "wa}^ about the home 
for famil}' use, but there was no general interchange of fruits in the 
commerce of the towuis and cities. But as the country grew and tlie 
facilities for transportation were extended and improved, fruit growing* 
quickl}^ assumed a cominercial aspect, and in the last thirty years it hsis 
developed into one of the leading agricultural industries of the nation. 

This rapid growth of American pomologj" has accompanied the rising 
standard of life which has led to the freer use of fruit as a staple 
article of food throughout the w’orld. The Bessemer rail has spread 
a network of railroads over the countiy, and, with the modern steam- 
ship, has made commercial orcharding possible by Ijringing the fertile 
lands of the Mississippi Valley and of the Pacific coast tiearer hi point 
of time to the Eastern States, the United Kingdom, and Continental 
Europe than tlie orchards of Michigan and w'estern Ncav York formerly 
Tvere to the cities of Boston, New York, and Philadelphia, while the 
recent development of the cold-storage warehouse business is adding 
stability and permanency to the. industry equalizing the, supplj^^ of 
arui demand for fruits, especially of the apple, by storing up the tem- 
porary oversupplies at the harvesting, period .arid clistribiiting'' them at 
home and abroad as needed.’’'' 


THE PRESENT STATUS OF THE APPLE INDUSTRT. 

The apple is preeminently the National fruit in the commercial 
pomology of the United States. Great geographical areas are now 
devoted, to its cultivation, in,. contrast with its restricted giwvth a, 
generation ago in small ' areas, near the to,wu'is and cities. ' More "than 
200 million trees of bearing* age represented the extent of The industry 
when the Federal, census of 1900 was Taken, showing an increase of 

a190,3 15 ' ■ 
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BO iYillioii trees during the preceding decade. In former 3m‘ars 
the imiiistry mas coofnied prii5,c:ipall,y to the North Atlantic States, l)iit 
riom the ceiiterof the apple orcliardiog ox the eoii!itr\~ is iii the hlissis- 
sippi Vcilkpy. 'Former]}" the most important orchard regions were 
ioeoied in tlie eooier Northern States, but sine.e 18’70 tlie most rapid 
strides in orchard planting liave been made in warmer regions like 
central and southern Illinois, Missouri^ Arkansas, and 'Virginia. In 
1900 the orchards of the North and South Atlantic dirisions of States 
contained about 05 niiliion trees of bearing age, the Western division 
of States had 13 niillioii trees, wdiiie. there were more than 123 niiliion 
trees of bearing age in the orchards of the North and South Central 
" divisions of States.® At that time seven States each had more than 
lO ini’liioii trees of bearing age, Missouri having more than 20 million, 
Niuv Ycudv approximately 15 million, Illinois more, than 13 million, 
Oliio nearlv 13 million, Kansas, and. PeoBsjIvaii:i,a , each nearly 12 
niiilioip and Michigan approximately. 11 niiliion trees, while Ken- 
tucky, Indiana, Virginia, Tennessee, Arkansas, Iowa, North Caroliini, 
and West Virginia, in the order given, contained approximately from 
9 niiliion to 5 million trees of bearing age each. 

TEAXSITIOX IX METHODS OF ^lAEKETING Till] AFPLK CHOP. 

The apple industry is passing through a transition period in con- 
nection with the iiietliods used i.n marketing the crop. As long as 
apple growing was onh" an incidental feature in the operations of the 
farm and the fruit did not enter generally into trade and commerce, 
the ci*op was sold by the grower directl}- to the merchant' or to the 
consiiirier. As the^ industry increased and the fruit was distributed 
more widehy a large proportion of 'the. apples, used .in the city markets 
ivas consigned to commission merchants. M'^ithin the last decade, 
especially since apple growing has assumed such extensive proportions 
and the fruit has entered into the trade and commerce of the woidd, 
the liaudling and marketing of tiie crop have been developing into a 
specialized business distinct from the growing of the fruit. ' A large 
l^roportioii of the apple crop 'is handled at the presemt time bi" men 
purchasing it in the orchard, who either pack or supervise the handliDg 
of the fruit, and who have a general knowdedge of the status of the 
apple trade at.all times throughout the world, or by grow'ers or asso- 
ciations of growers who have s^imilar facilities for keeping in close 

« The ge^ographieal divisions of the Twelfth Census are as follows: Norlh AtlaMic--- 
Alaiiie, Xew Hampshire, 'Vermont, Massachusetts, Ehode Island,' Connecticut, New 
York, New ' Jersey, Pennsylvania. South Delaware, Maryland, Pistriet. 'of 

Ooltimh'ta, Virginia, West Virginia, North 'Carolina, South .Carolina, "Georgia, Florida. 
Xciiih (knital— Ohio, Indiana, Illinois, Michigan, VlsconBin, Miiii'ie«>'ta,' lowni, 
Missouri, North .Dakota, South Dakota, Nebraska, Ivansas, Centml — Kentucky, 

Tennessee, Alabama, Mis.sissippi, ’ Louisiana, ■■ Texas, Indian Territory, 'Oklahoma, 
Arkansas. Wi\^tern — Alonta'na, TVyoming, .Colorado, New Mexico, Arizona, IJ'tah, 
Nevad'a, .Idaho, Washington, Oregon, California. 
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toiicli witli the condition and the requirements of the apple trade. 
This reYoliitioii in tlie methods of handling and distriljiiting tlie apple 
crop is still in progress, and the apple industry is not ;ret iiilly ad] listed 
to the new coiiditioiis. The cold-storage business, hy er|uallzirig ihe, 
distribution of the crop and tliorelyy adding greater staliility to tlie. 
iiidiistr}!, is one of the important factors in this transition. 

THE 'RELATION OF SUPPLT AND DEMAND IN THE AI'^PLE ^.rilADE. 

'll! a iiomiai season the apple trees in the United States pi'odiice 
froiii 120 to 200 iiiillioii bushels of fruit. The apple crop is perishable 
ill nature, and as it is not produced uniformly throiiglioiit the year it 
is not iiiicommoii for the large markets to become oversiipplicd, 
especially duriog the time when the more perislml)]c sixiiiiner and fall 
varieties are ripening. The congestion in the apple trade has often 
extended into earlj’^ winter, especially when the autumn months liave 
been warm and it has l:>een necessaiy to sell the winter varieties soon 
after harvesting to prevent unusual losses from decay. Under these 
conditions the fruit may not bring the cost of the freight, and eiior- 
liiGus quantities liave been sacrificed before the apples coul.d lie placed 
before' the consumer. At the same time the supply of fruit in 
the smaller interior towns lias been unecjual to the demand, and after 
midwinter there generally has been an undersiipply, with a strong 
demand for good apples in both domestic and foreign markets. 

SOME OP THE CAUSES OP CILITTTED PKUIT MARKF/rS. 

The fruit trade is subject to violent lliictuations in Bupply and demand 
on account of the perishable nature of the product. The glutted markets 
which have often characterized the apple trade at the lieight of the 
s!iipf>ing season are due to inadequate facilities for the wide and rapid 
distriluition of tlie fruit. The-y are the result of a condition of the 
industry which has made it necessary to force the crop on the market 
within a short space of time, ■ These gluts arc not caused l)y a general 
o'verprodiiction of apples, but rather by the faulty distidJjution of tlie 
crop, as an e(|ual <|iiantity of fruit would not supply tlie demand if it 
were distributed moi’e widelj^ and uniformly tliroughoiit the 3 Uiai\ 

No industry can be exempt from the effects of violent fluctuations 
ill siippl}’' and demand unless some provision is made for equalizing 
the distribution of its products. The older wheat, corn, cotton, and 
tobacco industries have long since developed a S 3 ^stem of warehouses, 
in ‘which the^ temporaiy surplus products are stored at harvest time, 
and from wliicliThe 3 r are distributed to domestic and foreign markets 
.when production ceases and the demand increases. ' These warehouses, 
.mmy, be compared to a reservoir '-which ■s.tores a city water supply. , If' 
■the whole volume of water in the reservoir were to burst siiddeel}’^ 
upon,, the ,city the ,r,esiilt -would be disastrous ,ancl tlie. equilib,riu,ui 
betw,een the.suppl}" and the. demand would be violently disturbed; ,biit. 
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the siiHie of water iiiceh' balances the demands of the people 

when it is distributed in soialier but steady quantities tliroiigiiout a 
longer period of time. From the earliest times it has been recognized 
that some provision must be made to equalize the distribution of the 
products of an incliistiw if it is to grov/ into permaneiic}" and stability, 
and the apple industry is now in a transition period so far as the 
application to it of the warehouse s^^stem is concerned. 


THE DEVELOPMENT OF THE COLD-STORAGE W'AREilOUSE BUSINESS. 


Diiriiig the past twenty years the commercial fruit business has 
developed a system of warehouses cooled by mechanical methods of 
refrigeration. These warehouses are sometimes operated as inde- 
pendent fruit-storage plants, but more often the storage of the fruit 
is a departiiieiit of a general cold-storage warehouse business. The 
storage of apples in mechanically cooled warehouses has developed 
largely since 1890, thoiigdi there has been a gradual evolution in ice 
making and in the application of ice to the preservation of fruits and 
vegetables, from the simple methods of the ancients in India, w'ho 
produced ice by the evaporation of water exposed to tlie night air in 
Bliallo'w, '.porous vessels, to the highly developed ice-making* machines 
that cool the wairehouses of the present day. As soon as it was found 
that apples could be kept satisfaetority in mechanically cooled ware- 
houses, the application of the warehouse S3'stem to the commercial 
fruit industry was qiiicki}" perceived, and, in connection with the 
recent rapid _ development of the apple industiy, warehouses for the 
cold storage of fruit liave been constructed in nearly every, large city 
and in marry of the smaller towns in the apple belts. No complete 
statistics of the American ivarehouse business have been compiled, but 
it is probable that there arc from. 700 to 1,000 warehouses in the 
United States tliat store apples to a greater or less extent. The 
number of cold-storage plants is increasing rapidly at the present 
time. 

THE MAGNITUDE OP THE AP.'PLE-STORAGE BUSINESS. 


Tlie mag'iiitiide and deyelopnieot of the apple-storage business may 
be appreciated by reference to the following tablo/^ -whicli repre- 
sents the number of barrels held in cold storage in the United States 
about December 1 of each j-ear since ISOS: 


1898 

1899 

1900 


Apj)ks hi storage about December 1 of each year from 1S9S to 1903. 
Barrels. j 


Barrels. 


800, 000 
1, 518, 750 
1,226, 900 


1901 

1902 

1903 


1, 771, 200 
2, 978, 050 
2, 348, 540 


« Statistics furnished through the courtesy of the International Apple Shippers^ 
Association. 
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Up to the present time the apple crop has been stored principallj^ in 
the large cities in plants operating a general cold -storage Inisiness, 
Rccenthg lioweve.r, warehouses have been constructed in small townis, 
especdalh^- in western New York, for the storage of fruit aloiKg and a 
few !iiechanicall;f cooled plants have been built by apple growers on 
the farms. Coid-storago warehouses are located in tlie large citicfs 
principally because it is more ■ economical to operate a general cold- 
storage business than a special fruit hnsiness, and also l^ecaiise. the 
fruit is stored largely hj apjile dealers who are located in tlie cities, 
rather than by the grovrerKS of the fruit. In 1902 about 43 per cent of 
the apples stored in the United States were held in Cliieago, New York, 
Boston, Philadelphia, Rochester, St. Louis, and Indianapolis. 

These large warehouses are generally operated hy incorporated 
companies. A storage charge of from 40 to 60 cents per barrel, or 
from 15 to 20 cents per box, is made for the season, winch extends 
from October ! to May 1. The storage charge may he based on a 
monthly rate per package if the storage extends over a part of the 
season onl}^, in which case the cost is proportionally higher. 

THE RELATION OF THE WAREHOUSEMAN TO THE imilT STOIiER. 

The cold-storage warehouse business has developed so rapidl\" that 
the relation of the warehouseman to the man wlio stores tlie fiaiit, as 
W'dl as the function of the warehouse in the preservation of the fruit, 
is not general!}^ understood. The warehouse is supposed to supply a 
uniform temperature of the desired degree of cold through its rooms 
during* the storage season. It is expected to be managed in other 
respects so that the deterioration of the fruit and losses from any 
other cause may not be reasonably attributed to a poor construction 
or installation of the plant, to its negligent or improper management, 
or to the ill-treatment of the goods within the wai'ehouse. 

If the teinperaturo of the rooms fluctuates imdiil}' from tlni degree 
to be maintained and the fruit is frozen to a point of injury, if it ripens 
w'itli abnormal rapidity, if it is piled in certain parts of a room so that 
it is injured by overcooling or by heating, or if the management of the 
wareiiouse or treatment of the. fruit in other respects can l>e, shown to 
have been faulty or negligent, the storage house has failed to perform 
its proper function. ' 

The warehouse treatment is not supposed to insure the fruit against 
the natural deterioration that may take place in cool temperatures. 
The warehouseman holds the fruit in storage as a trustee for the 
storer, and in that relation is bound to exercise onty that degree of 
care and diligence in the management of the building and its contents 
that a man of ordinary care and prudence -would, exercise under, the 
■circumstances in protecting' the plant and the goods if they .were his 
p,r,iyate' property. 



230 XEASBOOS OF 'THS DEFASXMEKT OF AOEICULTFKE. 

COXDITIOXS IXFLrEEGING FEE KEEnXG Ql'ALITX OF APPLES. 

The cold-stora^'e house is supposed to retard the ripeuing processes 
in a teiiiperatiiTG that will not injure the fruit iji other respectshand 
thus to lengthen its lire history. It is designed also to arrest tiie 
drvci.'pinent of diseases with wliich the fruit may be affected and 
wh'-jli eanso its preiPature death. A fruit is a living Iwjd^r; its life 
processes go forward rapidly in high temperatures, and it soon reaches 
the end of its life, , In low temperatures the life processes are retarded, 
thoiigli they progress slowly in the lowest temperature in wdiicii the 
fruit may be safely stored. In a similar respect the diseases which 
affect the fruits are due to living org*anisms. These multiply rapidly 
in high temperatures and are retarded by low tempetatures. Some 
diseases, like the. bitter- rot and apple-scab, are checked by the temper- 
atures adapted to the storage of the apple, while others, such as 
tlie black and molds, grow slowly in the.lowest temperatures in 
wliich the fruit may be stored without freezing. 

THU CONDITION OF THE FEFIT AND ITS KEEPING QUALITY. 

Tlie ]:>ehavior of apples in a storage house depends on their condition 
wlieri they enter the room. Iso two lots maj^ be expected to act alike 
unless tiiey are in a similar condition when stored. If one lot .ripens 
more tliaii another after picking, it wall deteriorate sooner in the storage 
house. If the diseases in one lot have progressed farther than in 
aiiother, the premature death of the fruit may be looked for earlier in 
the storage season. If the fruit lias been grown under conditions that 
cause it to pass through its life history more quickly than the same 
variety grown under different conditions, it maj^, be expected to reach 
the end of its life at an earlier period.' The cold-storage treatment 
does not obliterate the differences that exist in the various' lots of fruit' 
.when they enter the storage house; it rather retards, while not pre- 
venting. their normal development. 

THE TEMPERATURE FOR KEEPING Al'FLES. 

Ill commercial practice a temperature of 31'^ to F. in the 
warehouse retards the ripening, of the fruit more than a higher 
teinperatiire. It also cheeks to a greater extent the development of 
diseases and of scald. When the fruit is removed from the warehouse 
to .a vrarmer temperature, it remains in good condition longer when 
taken from a temperature of 81'^* to 32'^' F. than when removed from a 
higher' storage temperature, .In the latter case. the ripening' has 
progressed more rapidh^ in the wa^rehoiise, and the fruit is nearer the 
end of its life wdien removed. ■ ■ 

Under favomlile conditions winter varieties of, apples may be stored 
satisfactorilj" throughout the, season in a temperature of 34^ to MP'F, 
This higher temperature 'is adapted to farm storage houses, or to 
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TfarehoTLses in -wliicli the fruit can be x^Iaeed soon after picking. If 
the fruit is not stored as soon as it is taken from iho tree, and the 
teiriperatiire averages above 00'-^' F., its ripening proeesu'ts arc greatly 
accelerated. Under these conditions a storage temperature of 31 to 
36'^ F. does not cheek the ripening so quickly or to so great an extent 
as one at about the point of freezing, and the lower storage temperatiire 
is necessary to overcome the effect of the abuses to which the fruit lias 
been subjected. 

THE TniE TO pics: apples foe cold storage. 


The ideal apple for keeping in cold storage is fully grown luid 
higlilv colored, but still hard when picked from, the tree. In this 
ccnditioii it has developed the most attractive style and finest quality 
and has attained the highest market value. An apple that is picked 
prematurely appears to ripen more rapidly than fruit picked in a 
more iiiature condition. Immature fruit deteriorates as quickly as or 
even more quickly than fruit that has reached a higher degree of 
maturity on the tree. The imniature fruit is likely to lose in firmness 
in the warehouse and it is more susceptible to the deveiopment of 
S'cald. 

When the apple is handled in- large commercial quantities it is not 
always practicable to allow the fruit to reach the ideal degree of 
maturity before it is harvested. The growing scarcity of labor in many 
parts of the country, the difficulty that is often experienced iir 
securing ears for the transportation of the apples, and the frequent 
congestions in the freight traffic at the railway terminals have made it 
necessary to begin the picking of the crop relatively earl}^ in the 
season. On the other hand, a good deal of the fruit is picked prema- 
tiirelj^ under the erroneous impression that the keeping quality is 
improved ivhen handled and stored in this condition. , The Northern 
Spy apples in PL XXII represent, fruit at different stages of ripeness. 
The more highly colored fruit in ' the upper figure of PL XXII lias 
better keeping quality and is superior in every .respect to the apple 
shown below it. 

SUG’GESTTOKS ' FOR IMPEOTIXCt THE COLOR ■ OF A'PPLES. 

The color of apples may -be heightened cultural practices that 
tend to mature the fruit relatively earlj^. in the fSeasoii. If tlie 
orchards are in tiila'ge and' cover crops have an excess , of nitrogenous 
fertilizers, and the trees are spi%>3md, the. increased productiveness of 
the soil and the added vigor of the trees keep them growing late in the 
season. These cultural conditions enlarge the leaf surfa-ce of the trees, 
and th-e fruit is shaded to’ a' greater degree. Stopping the tillage earl 5^' 
in the season, seeding the land to a cover crop to 'absorb the moisture 
and to take up the available plant food, and pruning the trees vigor-,, 
ously to let in the sunlight usually increase the color of the fruit;' or 



232 


TEAEBOOK THE EEPAETHEHT OF AGEICULTUEE™ 


it- iiiay 1)0 accoiiiplisheci ys'hen necessano l.)y putting the orciiard tern- 
poraiily in socL The color is believed to be improved also by the 
application of potash fertilizers. 

The apples on a tree differ widely in the degree of iiiatiirity attained 
at a given time, just as is the ease with peaches or plums or pears in a 
tree top. ' The fruit on the upper and outer brandies ripens in 
advance of that on the shaded interior branches. Jt is iiiipossibic 
to secure liiiiformity in maturity when the entire product of a tree 
is picked at one time, as api>les in different stages of ripeness are 
mixed indiscriminately together. The greatest uniformity in this 
respect is attained when the trees are picked over two or three times, 
taking tlie apples at ea-ch picking .that have attained the desired 
size and color. 

THE APPLE SCALP. 


Apple scald is the cause of serious losses in many varieties of cold- 
stonige apples. This difficulty develops toward the end of the storage 
season wiioii the fruit approaches the end of its .life, or it ina}- appear 
era’!}-" in lots of apples that luu’e ripened considerably between the time 
of picking and of storing the fruit. The scald appears as a brownish 
discoloration of the iincolored portions of the fruit, that is, on the ^side 
developed in the shade. The appearance of the scald and its posi- 
tion on the fruit are shown in the York Imperial apple in PL XXIII. 
An apple picked premature]}^ is more susceptible to this trouble than 
one that has developed the highest degree of color before picking. In 
fact, highly colored apples of a variety that usually scald badly seldom 
develop the trouble. This phase .of. the subject is illustrated by the 
Wiiiesap ap|)les' shown in .PL XXIV. Apples , picked when partly 
colored or in the condition shown in the upper figure of this plate 
developed 33 per cent of scald in IMarch when stored in a teiiipe?‘aturc 
of ■ 32" F. The more liighh- colored fruit, represented by the lowm.r 
figure, which was picked from the same trees two Aveeks later in tlie 
season, and stored in the same room, developed at the same time 011 I 37 
two-tenths of 1 pei' cent of scald. 

As the scald normalh’ appears late in the life, of the fruit, a storag'e 
temperature of 31~' to 32"-^' F. retards its developiimmt more than a 
higher temperature; and as a higher temperature hastens the life 
processes, an apple that is free from scald w'beii removed from storage- 
late in the season ma}" develop the ti'Qjiible quickly if it is taken, into a 
warm temperature. 

AH varieties are not equally susceptible. The Y ork Imperial, Grimes 
CroMen^ Rhode Island Gremmg^ Wagener, Fliiiitsomn, and Lankford 
are among those most likely to develop .the trouble, though late in the 
season it is serious, on poorty" colored Baldwin, Ben Duaus, Winesap, 
and YelloAA^ Newtown apples, as Avell as on many other sorts. 




WiNESAP Apples. 

After five montfis ic cold storage, showing scald on immature fruit (up-per figure! with highly 

colored fruit uninjured. 
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TfiB NATURE OF SCALD.— The character of scald is not well under- 
stood. It is not the result of bacteria or fungi ivhich grow in the fruit 
and cause the common fruit' rots, and it is not transmitted from 
one apple to another. It appears to be due to the iiormai oxidizing 
ferments in the fruit, wmich cause the premature death of the cells of 
the apple Just beneath the skin. These cells die and finally turn brown, 
producing the characteristic discoloration of the skin. The troiibie 
does not extend deeph^ into the flesh of the apple. Its surface nature 
is shown in the York Imperial apple and a cross section of the same 
fruit illustrated in PL XXllI. 

The prevention op scald. — With the present knowledge of scald 
its control seems to depend upon cultural conditions and on proper 
methods of handling the fruit. It is nccessaiy to grow highlj- colored 
fruit in order to reduce the susceptibility to the trouble, and it is of 
primary importance to store it (piickly after picking' or to ship it 
Linder conditions that retard the ripening processes. If the fruit is 
then stored in a temperature of about 32^^ F., and the varieties that are 
likely to develop the trouble are removed from storage relatively early 
in the season before the scald appears, and if after removal the fruit 
is kept as cool as possible, the losses that occur annuall}" from apple 
scald may be materially reduced. 

THE IMPORTANCE OF STORING APPLES PROMPTLY AFTER PICKING. 

A large proportion of the difficulties in the cold storage of apples is 
the result of delaying the storage of the fruit after it is picked. The 
apple ripens more rapidl}' when picked than it does when hanging on 
the tree and maturing in the >sanie temperature. The diseases with 
wdiich the fruit is affected appear to develop more rapidl}" when storage 
is delayed. If the weather at the harvest time is warm — that is, if 
the temperature averages above 60"^’ F. — the fruit matures and the 
diseases grow with unusual rapidityu On the other hand, if the 
'weather at this .time is cool, the ripening progresses more slowly and 
the disease.s ma}^ not increase in severity. The ripening that occurs 
during the period of delay between picking and storing shortens to 
that extent the life of the fruit in the storage house. Keeping the 
apples in , piles or packages in the orchard before storing, as shown 
in PL XXV, or delays in transit or at the warehouse before they are 
placed ill storage, therefore, cause the fruit to. ripen and diseases to 
spread, and the apples may already haxm commenced 'deteriorating 
wffien they enter the warehouse. 

The Ehode Island ' apples in PL XXVI sho'wthe difference 

in' maturity of fruit stored soon after picking and similar fruit stored 
after a delay of from two to three weeks. The keeping quality in the 
apple represented in the lower. figure has been ruined by the delay. in 
placing it in storage, . The importance of' storing fruit immediately 
after picking is, therefore, .greatest in the wuii'mer .apple belts of the^ 
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eoiirn'JiT uiougli it is Cijiially iiEportaiit in the ]n3rt]iGrn apple-growing 
socti^5i;s wnien too autumn montlis are uniisuaih' Tvarin, 

• Adtaetages op a local stosage house. — In baodling the apple 
for cold storage the ideal is reached when- the fruit can be taken 
dircetlj from the tree to the warehouse. So far as the fruit is con- 
cerned, a similar condition is approached wdien it is shipped to a distant 
warehouse in refrigerator ears, or the ideal is attained in those sections 
or seasons in w’hicli the picking and handling of the crop occur in cool 
weatlier. It niaj" not be practicable for the apple dealer who is located 
ill a distaiit city to store his fruit in warehouses situated near the 
orchards, nor' is the local warehouse advisable in sections wdiere there 
are inadequmteAwcilities for transporting the fruit to distant markets 
diii'iiig the winter. As a general rule, it is to the mutual interest of 
the owner and the warrehoiiseman that the fruit be stored where it 
can be wjitched carefully throughout the season by the owner, as the 
wareiioiiseiiian is responsible only for the proper manageiiient of the 
building* and its contents, and not for the ultimate condition of the 
fruit. 

The local warehouse is especially favorable to the apple, grower wdio, 
stores liis own fruit and who is not located near a large city warehoiise. 
It; is also adapted to apple dealers in cities who have permanent repre- 
sentatives near the orchards. In those sections in which the fruit is 
likelj" to ripen in 'warm weather, like the warmer apple regions of the 
Mississippi Valley and the Allegheny Mountain districts, the grower is 
freqiie'ntly forced to sell his apples in the local market or to a dealer 
at a low price. If the weather is unusually warm the fruit is likel}" to 
arrive in the markets in bad condition, , and the apple .trade soon 
becomes demoralized. On the other hand, if the fruit is shipped to a 
distant storage house and the packing, shipping, or handling is delayed, 
its storage quality has been seriously impaired before it reaches the 
warelioiise. 

A system of warelioiises located in the orchards and managed l:)y 
growers, or operated )yv conipanies in near-by towuis, would i‘cduce 
some of the difficulties with which the groitvers in the warmer apple 
belts have to contend, and would thereby give greater stability to the 
industry in those sections. There, can be no question, from the stand- 
point of the keeping of the fruit, of the advantage of a waireliouse 
located near the orchard, but its usefulness to the busi'ncss as a whole 
• depends not on the keeping quality of the fruit alone, but on the larger 
question of its adaptability to the present requirements of the apple 
trade. 

IKFLITEKCE 'OF .ENVIHONHENT OX KEEPING ' QVAiaTy. 

The same, variety of apple may vary widely in keeping quality wdien 
growui under different conditions. The apple" is affected ' by , its 
geographical environment, b}^ the 'type of soil, by the corulition of 




Fig. 1.— Storing Apples in the Field, a Practice Common in the Allegheny 
Mountain District. 


Fig. 2.— Allowing Apples to Remain in Piles in the Orchard, a Practice Common 

IN Many Sections. 


Plate XXV. 


DELAYING THE STORAGE OF APPLES. 












Fig. 1.— Apples Stored i.n Boxes, a Package Especially Desirable for Tender 

Varieties. 


Fig. 2. —Apples Stored in Barrels, the Package Commonly Used. 


Plate XXV!!. 


APPLE STORAGE PACKAGES. 
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the trecSy and hj otker factors connectecl with its’prodncticn. It is 
prohabh’' safe to lay down the general principle that an 
which causes the fruit to grow with unusual rapidity causes it also to 
pass relatively faster throiigli its life history after the fruit is ])i‘slv;s;h 
Apples grown on low, rich land or on 3'Guiig trees are abiiorsially Luge 
and are likely to deteriorate sooner than fruit of the aaiiie Taiiety froiii 
older trees or a more congeniiil soil. Fruit stimulated hj iiitrogenoiis 
fertilisers in orchards in which the water-holding pow'er of tiie soil 
lias been largely increased by the incorporation of vegetablo matter is 
often inferior in keeping quality. Similarly^ apples produced on 
quick-acting, sandy soils and on the strong new lands in some of the 
newer apple-growing regions are apt to reach the end of tlieir life 
relative!}^ early in the season. The grower slioihd recognize' the fact 
that the apple is profoiindl}^ modified by its eiiYironiiient, and that the 
inherent differences in each lot are not eliminated by storage . treat- 
ment. It should not be expected that the different lots of the same 
variety grown in widely different sections or under different cultural 
conditions will act alike in the storage room; rather the handling of 
the apples should be governed by the nature of the fruit itself. 


IXFLDENGE OF COLD STORAOE OX COWMEECIAL VALUE OF VAB;IETIES. 

Cold storage is increasing the commercial value of many tender but 
otherwise desirable varieties wdiieh formerly had to be sold soon after 
picking. The season of the late summer and fail sorts, like Graven- 
stein, ALilliams, Alexander, Oldenburg (Sjm. Dacliess)^ Maiden Blush, 
and Fall Pippin, may be extended a month or six vreeks if the condi- 
tion of the apple trade warrants the storage of these varieties. 
Usually it i,s not advisable to store the quick-ripening summer and 
fall varieties except to ixdieye a congested market or to Iniclge .over 
the season until the early winter sorts are fit to use. Early varieties 
lose tbeiivqiiality in stonrge relatively sooner than later kinds,, and as 
the weather is to be warm wUen they^ are removed from' storage,' 
the fruit . breaks dowm ciuickl^w If the condition of the apple trade 
makes it advisable to store, the early kinds they maybe ha.iidled to 
best advantage wfien the fruit is well iimtured and stored soon after 
picking ill well -ventilated "rooms in a temperature of ' about 33“' F. ' It 
is adTisable to pick the fmit in packages of not over a bushel in capa- 
city, as a larger package, like the barrel, does , not radiate' its heat 
when stored qiiicklv enO'Ugh to check the ri'pening of the fruit. . (PL 
XXVH.) 

The value of, some of .the early winter 'Varieties, ' like Wealthy, 
Grimes Golden^ Jonathan,” and McIntosh, has been' greatly increased 
by cold-storage. Formerly these' sorts had to be sold soon after 
picking to prevent loss from decay. Xow they may be stored ' until 
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mi ci winter, or even later, and thereby add to the list of varieties of 
high qiiaiit}" obtainable during that period. The ;cold-storagx‘ iiidiistiy 
has therefore increased the use of some varieties of high g^rade that 
formerly had to be planted in restricted quantities. It has also made 
it possible to grow these varieties in warmer localities than formerly. 
Thet" may be stored in local warehouses, or with the refrigerator ear 
near at hand they may be shipped safely to a distant warehouse and 
distributed later in the season. 

ixflueince of cold stohage on the apple tkade. 

The cold-storage warehouse industry in its broadest economic rela- 
tion is equalizing the distribution of the apple crop throughout the 
season, and' equalizing the price as well. Like other wTirehouse S 3 vstems 5 
it must iiltimateh' add greater stability to the siippl}" and demand and 
materially benefit the producer and the consumer- The producer will 
reap the benefit of a 'steadier condition in the apple trade and of more 
uniform prices. The consumer will realize the advantages of a more 
noifonii siipp\v of apples throughout the 3 "ear at even prices. 

There is some danger that the cold-storage warehouse business ma}’’ 
be developed too rapidly for the present needs of the apple trade. ' It 
is possible that the quantity of fruit stored in a given year will be so 
large that the i^riees will not reach a j)aying level during the winter 
and spring months. This condition ivas confronted in 1902, when a 
large proportion of the stored fruit was poor in quality. At that time it 
w as estimated that there w'ere more than 1,000,000 barrels of apples held 
ill common storage about December 1, in addition to 3,000,000 barrels 
held in cold storage. The markets were full of the common-storage 
stock during the winter months, and the poor grades, as well as the 
better fruit in the warehouses, were held until spring, when the apples 
had to be forced on the market before the advent of w^arm wmather. 
The result was a temporary oversuppiy and low- prices at a season when 
fruit usually brings the highest returns. The apple- wuireliouse busi- 
ness is still too young to have adjusted itself thoroiigidy to the require- 
ments of the trade. It is now at the -threshold of its development, but 
just as the laws of siipph^ and demand will iiltiinatehwlefiiie the extent 
and stabilitj^ of the apple iridustiT, so too the same laws will fiiiall 3 r 
adjust the relations of the cold-storage warehouse to that business. 

INFLUENCE OF COLD STORAGE ,IN EXTENDING APPLE MARKETS, 

Cold storage is having an important influence in extending* the 
apple markets both at home, and abroad. The delicate sumnier and 
fall varieties ina}^ now , be shipped to distant domestic and foreign 
markets imrefrigerator cars or m refrigerated compartments on ship-' 
board. Cold storage has become an important factor in the present 
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rapid development of the export trade in apples hj lerigthePiing the 
season of distribution. From the liseal year 1893 to 1896, iiieliisive, 
an average of 78,907 l^arrols jjer year was exported froiii the United 
States between the Ist of Januaiy and the 1st of June, or an average 
of 17.9 per cent of the exports of each fiscal 3 "eai\ During the most 
active period in the development of the cold-storage business, or from 
1S97 to l903, an average of 2-10,688 barrels per 3 "ear, or 25.9 per cent 
of the exports of each fiscal ^^ear, were forwarded during the same 
months — an annual increase in that time of 8 per cent. From 1893 
to 1896, inclusive, 1.5 per cent of the exports of the year wmie for- 
warded between March 1 and June 1. In the fiscal years 1897 to 1903, 
8.3 per cent ’were forwarded during the corresponding period. If the 
fruit has been proporh" handled betw^een the orchard and the ware- 
house, as well as in the warehouse, the late-keeping varieties can be 
withdrawn and exported in common storage in well-ventilated boats 
during the early spring, or in refrigerated compartments as late as the 
middle or last of May. 

In this connection, it should be remembered that the export trade in 
apples is increasing rapidly, and that American fruit is as yet knowm 
in but few of the European markets. The export trade has increased 
from an average annual export of 99,316 barrels during the decade 
from 1860 to 1870 to an annual average of 575,518 barrels during the 
decade from 1890 to 1900. In the fiscal year 1903 the exports 
amounted to 1,655,217 barrels, and in 1901 the shipments will he 
'greatly increased. Yet, so insignificant has been the development of 
' the export trade to the continent of Europe that less than 20 per cent 
of the apple exports from the United States' in the fiscal year 1902 
W'ere used outside of the United Kingdom. 


INFLUENCE OF COLD STORAGE ON THE STANDARD OF FRUIT OEOWTNG. 

The cokl-stoi’age industry is one of the important influences in 
raising the standard of American fruit growing. There is an increas- 
ing demand on the part of the consumer for fruit of higher quality, 
of more attractive appearance,, and of better physical condition. 
The early methods of .handling the apple crop, whereby the fruit was 
roughly treated,' poorly, packed, ' and improperly preserved, do not 
satisfy the present demands of the warehouse business or of the 
more exacting consumer. The cold-storage industry ig emphasiz- 
ing, more than any other factor in the apple trade, the need of wmil 
growTi, well graded, and carefully handled f ruit for successful storage 
operations. Poorly grown apples, or fruit that is badly graded and 
roughly handled in the orchard or in tra,n,sit, deteriorates quickly in 
the warehouse and causes dissatisfaction on the part of the consumer. 
Apple .dealers are beginning to realize these 'general principles, and in 
the selection of storage supplies are already discriminating between 
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ilie oreiiardist 'wlio gives careful atteutiou to the tillage, sprayings 
i3ru3iiiig, and fertilizing of the orchard, and the fruit grower who 
neglects the trees and handles the fruit iinproperlv. 

Until reeentiv there has been little effort on the part of iirvestigators 
to study the life history of the apple after it has been severed from 
the tree. Investigation has ceased to a large extent with the prodiic- 
tioii of the crop, and the problems coniiected with its handling and 
iiiai’ketiiig have been considered as being of a commerciai ratlier than 
of a scientific character. In the last few years, however, considerable 
attention has been given to the cheDHstry and piirssiologj of the apple 
from its earliest growth to old age and decay, and in this phase- of the 
.subject the intiiieoces of the conditions of growth and of the raethods 
,of handling the fruit after it is picked, including its treatment in 
warehouses in cold teiiiiieratiires, have formed an important part of 
the investigations. The effect of this careful 'work in coiiiiectioii vvdth 
the practical experience of warehousemen is to force better methods 
of picking, grading, packing, and shipping on the grower, the dealer, 
and the transportation companies. The cold-storage wurehoiising 
biLsiness and its exact requirements constitute one of the great educa- 
tional factors ill improviiig the American fruit industry. 
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IXTRODUCTIOX. 

In order that the best crop ma}" be grown by irrigation, a luiifonii 
wetting of the soil is necessary, and. soil can be wet iiniforml}^ only 
wiifni it is smooth. It is not meant b}" this that it iinist be level, but 
onlj' that it must have a smooth surface, so that water can be made to 
run all over it, and that there shall- be no low places in which the 
wjiter can collect and stand. Land to be irrigated may have iiiiifonii 
slopes in one direction or it ma}" be rolling, but if properly smoothed* 
it can be .uniformly wet by a proper location of the ditches carrying the 
water to all parts of the fields. An ideal field or farm for irrigation 
is one which has a smootli surface and a very gentle slope in one or 
two directions; but lands so nearly level and with such regular slopes 
arc found only in river bottoms, and arc not common. Even where 
hinds are cearbr level they aimo.st never have a perfectly smooth sur- 
face. It may, therefore, })C said that praidically no lands are read}’- 
irrigation without some p,rcvioiLS preparation other than plowing. 

The irrigated lands of the arid region .and those that are irrigable 
are general]}" iiearh" level, wdth light sand}" or ashy soils, and, are 
coiniiionly covered with a more or less dense growth of sagebrush. 
High winds are also characteristic of the region. The result i.s a 
drifting of the light soils, making hollows in unprotected places and 
s,mall hills from a few inches to a few feet high, wdiere the wind is 
Iirokeii by brush or any other 'obstruction. ' PL XXVHl, fig. 1, 'show.S' 
such aysand drift on a generally level plain in the vicinity of imperial, 
Cal. ■ . The lands are also washed by t,he torrential rains which sometimes 
occur, iiiakiiigyg'ullies with higher grounds between. , The preparation 
of such land for irrigation includes the removal of the sagebrush, the 
smoothing and some.tinies the levelm.gof the surface, and the' laying 
out and constructing of ditches to carry water to all parts of it , 

' REMO YXXO,: SAGEBRUSH. 

PL XXVIll, fig. '2, showS'a sagebrush plain such as is common to the 
greater part of the arid region. The first step .in prepari'iig sueli l'aiid 
for irrigation is the removal of this brush. This' is not generaHy very .. 

■ ' , 239 
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hard, since the roots are near the surface and the soil is ligiit and 
loosen If the brush is not too large it can be plo'wed out in the 
spring when the soil is moist and the roots, being full of sap, are 
eas3" to cut. When this can be done, the brush, after being cut with 
the plow, is raked into windrows and burned. The brush contains an 
oil wdiich makes it burn readily even if just cut. 

When tlie brush can not be plowed out it is sometimes grubbed out 
by hand with a mattock. It is estimated that one iiiaii can grub about 
1 acre a day, and the cost would,' therefore, be about $1.50 per acre, 
the usual wage of farm labor per day. The work of grubbing can be 
greatly reduced by the use of a railroad rail. A team is hitched to each 
end of the rail and it is dragged over the field, thus breaking' down or 
dragging* out the brush. Going over a strip twice,' once in each direc- 
tion, will iisiiall}^ loosen most of the brush, and the work of grubbing 
will be greatly reduced. A rail is sometimes bent in the form of a V 
and the base is often notched, so that it will catch the brush better 
and drag out more of it. 

Sagebrush -will not live in wet soil, and where writer’ is abundant 
and a year can be given to removing the brush it is sometimes killed 
by flooding, after which it can be removed more easily. A method 
sometimes followed in Utah is to flood the land, killing the sage or 
cheeking its growth and increasing the growth of weeds and grass. 
The water is then shut off, and when the weeds and grass have dried 
the whole is burned off. 

The estimates from a number of localities of the cost of removing 
sage run from $1.50 to $3 per acre, including grubbing, raking, and' 
biiroiog. Prolxibly the average of these, 1-2.25 per acre, fairly repre- 
sents the general cost. 

KEMOVIXG STONES. 

Ill many sections of the West the land is covered wdth bowlders, 
some of which must be. removed before the land can be leveled or , 
irrignited. A report from Eeno, Nev., states that in that vicinity tlie 
cost of removing stones sometimes runs as hig’h as $25 to $30 per acre, 
but so large an expense is not common. 

SMOOTHING ANB LEVELING LAND. 

The necessity for smoothing the, surface of land has already been 
pointed out. It' is the- universal testimony of farmers in the irrigated 
sections "that this smoothing should be very carefully done before the'- 
land is planted to an}" crop, as the'>saving of time in applying ' water 
and the improvement of the crops 'Wdll much more than repay the 
extra labor and expense of doing' the work thoroughly in the beginning. 
If land is not thoroughly smoothed, water will not flow over if readily, 



Plate XXVIli. 




Fig, 1.—“ Mesquite Mine,” near Imperial, Cal. 


Fig. 2.— Unimproved Sagebrush Land near Sunnyside, Wash. 
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Fig. 1.— Leveling Land with Scrapers. 


Fig. 2.— Buck Scraper. 
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Riicl tiic irrigator must spend much time in to make it reach the 

liigli places, ^vhile other places will become so wet that the crops will 
suffer. 

There are, howeyer, wide differences in practice in the amount of 
smoothing done. The field most easily irrigated is one which has, one 
general slope, wdth no breaks; yet it' is possible with more work to 
spread wiiter properly oyer a field w’hich is yery rolling if the surface 
is merely smoothed. Eollirig land may, therefore, be smoothed by 
cutting off: the knolls, and filling the depressions, or it may be leveled, 
that is, reduced, to a general slope by remoying* the larger inequalities 
ill the surface; and the work and expense of preparing such land 
therefore varies widel}" with the nature of the land and the condition 
to which it is brought. 

Fortunately, most of the soils of the arid region are light and easily 
worked, and as they are of the same character to a considerable depth, 
the surfaces of high places can be cut off' without danger of removing 
the productive soil. 

For smoothing or leveling land the common farm implements are 
used, as well as many others made specially for this purpose. Where 
the land is to be merely smoothed it is first plow-ed, then gone over wdth 
an ordinaiy toothed harrow turned wrong side up, with the timbers at 
right angles to the direction in -which the harrow is drawn. The timbers 
will draw some of the soil from the high places and leave it in the low 
places. , Sometimes a tongue is fastened to a log and it is drawn over 
a field in the same way wdth a like result. Other simple homemade 
implements are also used. Where the surface of the field is so uneven 
that more earth must be moved than can be moved by these means, 
ordinary road or railroad scrapers are used to move the larger quan- 
tities of soil, after which the field is smoothed with the harrow or other 
implement as described (PL XXIX, fig. 1). 

One of the most common of the homemade implements for doing 
this work is the buck scraper, shown in PL XXIX, fig. 2. This scraper 
is usually made of 2-incli plank of any desired length, twm 10-inch or 
124ncli planks being securely fastened together and furnished with a 
steel shoe bolted to the ■ lower edge. To these is fastened a taillmard 
for holding the scraper in position -and for dumping it when full. 
The size ' eomiiionly used for four horses ' is 8 feet long hj: 2 feet 
wide. ■ It IS securelj^' ironed wdth strap, iron and bolted toge,t!ier, as 
shown in the illustration. ,' The' cost of' a scraper of this size is about 
$14. , A patented improvement consists of a tailboard furnished with 
aJever by means of which the load may be dumped' and , spread ,with 
less work than is required with 'the -plainer pattern.'; These arc made 
..in, different lengths up to 24 feet. 
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Aiiotlier irnpleiTient used in soutliera California is a leYoler (fig, 19)5 
consisting 01 a rectangular frame with cross timbers shod with steeL' 
It is usually made 30 feet long and 13 feet wide, of l-iiidi 1)3^ 12-ineb 
tiiiiliers. Tlie cross tirnljcrs, six in num1.>er uiid 0 feet apart, ar(3 spiked 
or bolted to the 8.0-foot side timbers, vrith the exeerjlioii of Ao. 4, 
wiiiid'i is hung in such a way Miat it can ]>e moved up or down by 



Fi;:;. lO.—Ilecliuigulai' kveU'r, in Houllieni Caliiurnia. 

means of a lever. Each crosspiece is shod on the v'cariiig side vitli a 
plate of three-eighths by 4-inch steel, and acts as a ^scrjrpe]*. The 
leveler weighs from 1,600 to 2,000 pounds, and is drawn I.)}" K) Iiorses 
attached l>y chains and eveners. . When the leveler is used tiie iii'st 
crosspiece cuts off from the high points a layer of soi.l and spreads it 
out in the nearest depression, the second crosspiece takes off another 



Fio. im— Wane leveler, vikcU in i^.outhern Callfonila. 


layer and .carries the soil farther, and the tliird continues the process. 
The fourth' is co!i trolled by adever, and can :be made, to cut deeper 
than oth(n*sJf' 'desirable, wdiile''the fifth 'and sixth crosspieces cut 
'off anddlstri'biito sti,ll more of the soil from the high poi'ots. Similar 
levelers .can be made in any dimensions, but the weight i's an i!nporta,ut 
element in the usefulness of the machine. ■ 
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The “plaiie'^ Icvelcr also is used cG-nsiderabij^ in .soiitlierii€alii'oriiia» 
Its coiistructioii is shown in fi,g. 20. It is especially iisefiil on sliglitly 
iinc\a}n ground for cutting off detached hummocks and iiliiiig siiiail 
washes. It consists of a base timber 4 1)}^ 12 inches^ and a vertical or 
laiek section of 2-iiicli plank IS inches high. Idle base is beveled 
towjird the front and shod with'j)late steel, to make it cut into the soil. 
I'lie l)ase timlier extends hejmnd the upright .section tit each end, and 
on tliGse extensions of the base are placed boards on v.diicli the drivers 
stand' and control the action of the levelcr. Vvlicn it is desired to cut 
off a ]a 3 ’'er of earth the drivers stand on the forward ends of the foot- 
boards, thus depressing the blade and making it cut into tlie soil 
The 1",)h'ide is raised and the soil scattered by the drivers stepping to 
the rear ends of the footboards. 

Besides the impkmients above described, tlierc arc several patented 
scrapers in common use. These are of the same piitteiris as the road 
scrapers co,rninoii to all parts of the- United States. A simple nicthod 
of leveling land reported as being used in Utah is to plant the land to 
so, me cultivated crop and irrigate as well as can be done before it, is 
leveled, letting the water applied wash the loo:so' soil from the liigher 
places into the l!ollow,s. When tliere are gullies, manure and otlicr 
ol,.)struction,s are placed in tliem to check the water and cause it to 
deposit the soil carried.. 

On rolling land which can not bo reduced to a .general slope tiie 
ditches for distributing waiter .are often kid off before any leem.ling is 
(IcMie, and the liind is then Icwded with reference to these ditch lines. 
This is iiiiicli less -expensive than ■leveling-a wdiole iield together, ].)ut 
does not leave? tlic iiclds in such convenient shape for working. 

No geiiei’til statement of the cost of smoothing or ltweli,iig can be 
made, on account of the wide ditierenecs in the original condition of 
difi'ercntt^racts and the thoroughness with, which the wa:>rk is to be'do,rie. 
Stiitcments of the cost vary fi-omfl per acre to |15 per acre. 

FAKH I.ATKMAUS; 

Foi* t}:H3 purpose of the present paper, the farmer is assumed to Iiave 
a right to -water fro.m some canal whieli brings it to the 'liighest point 
of, hiS' farm; he .lias then only to build the ditclies necessary to dis” 
tribute the 'water over his land. The ■ general plan is to run main 
lal:,(3i*ais to the various ffelds from thepoi,nt where thoivateris delivered, ' 
and from these laterals run smaller laterals in 'such a -way as to reacli all 
parts of the fields. The main laterals will interfere less with cultiva- 
tion and the wa.)rking of alarm if they arc ],o,cate(i,alo"ng the 'borders 
of 'fields; and on iiearl}" level lands the 3 ^ can bo sc located. Water 
will be- taken from them only at certain' points, and they can be' made 
straight even if some cuts are necessary, just ' so th(?\^ arc above the' 
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surface at the points where water is to be deliverecL On rolling land 
they must be located on the ridges, regardless of field liiie,s, in order 
that, all parts of tlic farm may be watered from them. 

■ The location of laterals for distributing water over fields depends 
upon the method to bo used in applying w^ater to the crops raised. 
Flooding is the most common method of applying vrater to grains and 
liay crops, -while .orchard and field crops planted in ro^vs are gmerallv 
irrigated by nmiiiug -water in f urro^vs between the rowss. 

For flooding, the field laterals should run across the slope at dis- 
tances of from 50 to 100 feet, so that water turned out of each one wdll 
spread over the strip of land between it and the one next belo w. Twm 
sj'stenis are followed in determining v/hat grades shall be given. One 
is to give considerable fall and cut the banks wherever it is desired to 
take water from the' lateral. The other is to give very little fall; 
damming a lateral will then cause water to overflow its lower bank 
for a considerable distance above the dam. 

Laterals for furrow irrigation jire located in iniicli the same w'ay, 
except that the;y are placed farther apart. They run across the 
direction of the, furrow^s in such a waiy that waiter can l:>o turned into 
each furrow at its head and at such distances belo’w as arc found to be 
best. These distances are sometimes as great as 80 rods, but shorter 
distances are iisuallj' considered better- On rolling land the,y will not 
be parallel, but will be as nearly so as giving them a iinifoi’in slope will 
permit. , One method of furrow irrigation is to have laterals or head 
ditches” as nearly level as possible, and in order to accoinplish this 
they are built up enough to make them level or nearly level for quite 
a distance; then the "water is dropped to a lower level in a box 
built for the X->urposc of x>reventi.ng the v/ashing of the soil wdiere the 
w^ater is dropped. Pipes are then i>iit in the lower bank, and when 
the lateral is dammed, water W'ill flow evenly from all the pipes? in the 
section above the darn. Another method is to give the laterals more 
slope, cut the banks where it is desired to turn out water, and then 
with' a shovel guide the wuiter into a number of furrows. The former 
Hietliod requires consideral>ly more wu>rk in making the laterals 'mid 
in making 'and setting the pipes, besides the expense of the X)ipes; 
but the work of applying water after the laterals have been fitted 
witlrthe pipes is very much less and the distribution of water is much 
more even than where the latter system is used. The piix^s generally 
used are made by nailing together four ordinary laths so as tO' form a 
tube. ' They cost about 6.5' cents each set' imtho banks of ii lateral. 
.With. x)ipes. 4 feet apart and head ditches 80 rods' apart in the field this 
willuiiake an expense of a little more 'than 50 cents an acre. Where 
head ditclies .are' nearer tog.ether the expense will be proportionately 
increased'.'''.'' 

'.Laterals .must not have such great, slopes that the' water will cut the 
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banks and bottoms, but the fall must be cnoiigii to permit water to 
run. Tlie greatest fall allowable will varj^ with the nature of the soil, 
clays allowing steep slopes and light sandy soils orily slight falls. Five 
feet per mile is regarded as a minimum, wdiile the maximum may be 
as much as 2o or 30 feet per mile. If it is desired to run laterals down 
steeper slopes than this it is necessary to run them on lighter grades 
and put ill drop boxes. The lighter grades arc hardly perceptible to 
the naked eye, and all laterals should be laid out hy a surveyor wher- 
ever possible. However, there are simple methods Tcliich may be 
followed. One of the early methods employed by pioneers in irriga- 
tion W'as to start at the source of supply and plow a furrow following as 
best one could judge the proper line, xifter plowing for some distance, 
w^ater w'as let into the furrow, and if it flowed to the lower end the 
furrow was continued; if not, the furrow wars changed until _ wuiter 
followed the plow to the end. If waiter liow^s through a furrow, it 
will flow with greater ease in a larger ditch located on the same line. 
This method is not recommended to the inexperienced irrigator. It 
is best wFen running a grade line in locating laterals to use sonic 
simple leveling in- 
strum eiit if a siir- 
veyor is not eni- ^ 
plo 5 'ed. Probably 
the most common 
type of simple, 
honieiiiade leveling 
device is the triangle wutli plumb line. Another hoineiiiade leveling 
device is shown in fig. 21. The use of these devices lias been so often 
explained and is so simple that it need not be described here. 



BunmiNci- iaterals. 

It is necessary tliat licdd laterals shall .be built with, enibankments 
rather than cut l.ielow the surface, so that water ivill flow out at any 
points? Jilong them where the hanks are cut. Ifor tliis reason tiny line 
located as above described must be closel}^ followed, wdien no cuts will 
be needed to make tlie water flow through the lateral. 

The construction, will depend somewhat on the slope of the land. 
If a lateral runs across a slope so steep that, there is a noticeable differ- 
ence’ in the height of the ground above and below the lateral the di,rt 
should be throwm on the lower side. If the ground is nearly level, the 
dirt should be thrown on both sides. ■ ' 

An , easy w^ay of making a small lateral is4,o throw four, furrows' 
together' with an ordinary', plow, then ■with the^ same plow or 'with. a 
single-shovel cultivator ploW' out the center 'of the ridge, making the 
bottom' of the ditcli just' a little lower tharr the original surface of 
the ground. This keeps the ditch well above the .surrounding land,,. 
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and tlie water can be taken out without trouble. After a lateral has 
been niade in tills way the banks should be strcogtliened' with a. shore! 
w’'liererer the dirt lias been throwni out unevenly 1)}' the plow. 

Another iiietliod, described F. Bartlett as beiog* used in Colo- 

rado and Wyoining, is to plow several f arrows^ tlie niiml}er depeiidiiig 
on the siise of the lateral, and throw the dirt out with a lionicnuide 
iiiipleinent called an ^41” (tig. 22). In building laterals by tlie use of 
an ‘•"A” a plow’’ furrow is first made along the line of the ditch pre- 
viousiy located, the furrow being turned to the lovrer side of the 
ditch. The follows after the plow, throwing the loose dirt 

entireh^ out of the furrow upon the lower side. If the plow is then 
turned about and ran back along the ditch line and the plow-share 
driven into the lower side, the “A” following the plow will throw tlie 
dirt to the opposite side. Some farmers send the ‘41” tiiroiigli the 
trench iirimcdiatei}^ after each furrow made by the ploAv; others cut 
severiil furrows as wdde as the.y mean to make their ditch,, and then 

threnv tlie loose eartli 
up on botli sidc^s of 
the ditcli in one 0 |)- 
eration. The last 
method iKXiossitates 
a very heavy “A.,” 
and, eoiiscqiieirtly, 
more horses to duig 
it. Should the di,tcli 
have to be made 
deeper than one fur- 

rxG. 22.-“A^ for making .mall clluhc. 

in the first furro'WB is removed and the pkwv is again used, followed 
by the “A,” as before. 

Laterals are also made 'with ordinaiy doii]>!e-inol(ll,:,M:)ard plows 'or 
listers. Where these are not availi.il,>le, hiteral' plows liave Ixum iiia;(le 
I'ly bolting togetlier two plows, one with, a riglit and tlio othen* with 
a left sliarc (lig, 26). The shares of the p"!ows'a,re spreac'l to give 
the lateral the desired width on the bottom. The rear ends of tlie 
s'h.ares are rounded, instead of being drawn t.o the usu,fil point. Aliovc 
the moldboards of the plo'ws, and riveted to tbeiii, Jire the r.ight and 
left moldboards of old plows.^ The* handles bolted to the lower mold- 
boards are spre-ad, wider apart, than iS' the case' in the ordinary plow, 
and .are, braced to the beams. The beams running side by side are 
bent' apart toward the,, end, making an ■opening, W':ide enough to insert 
a,4:-i,nch„ by d-inclr, timber 2ieet long, which is bolted in place and on 
which the .clevises are .fastened .to -hang, the eveuer. The ^‘lateral 
plow” is drawn by, from four tonight horses, according to the charac- 
ter of the, 'ground and depth of latomls' to be made. ,In one.opei'ation 
,'it ; turns ,,t wo furrows to opposite sides of 'the ditch and throws them 
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high Oil tlie banks, leaving an unusually clean bottom at the desired 
width. Many plows of different sizes siiiiilar to this, iiiade entirely 
on the farm or vrith the help of the village blacksmith, ma}" be seen 
througlioiit okhcstablished colonies like Greekyy, Colo., and vicinity. 

After laterals have been made with tlic doiible-nioldboard plow as 
described, they may lie cleaned out v/ith wdnit^ is kno'wn in Montana as 
a ‘‘Glammer.” This consists of a 14-inch or 10-iiich steel sliovel 
attached to a beam, and liaving handles like those of a walking plow. 
In use the implement is drawn b\y one liorse, walking in the ditch 
made with, tlie plov/. The loose earth on the l)ottom and sides of the 
ditch is carried forward 1;)y the shovel and diiniped in heaps in the 
ditch at whatever distances it is desired to have dams. The earth is 
dumped b}'" raising the handle of the dammer. If' enoiigli carth for 
making the dams is not scraped together in one trip, the dainmer is 
drawn through the ditch a second 
time in the opposite direction, adding 
the earth collected to the piles made 
in the trip. 

When a faiin has been properly 
leveled and the ditches have been 
built, there Avill be ditches carrying 
’water to each field; a supply ditch 
w^ill run along one side of cadi field, 
if the slope is sucli as to allo^r of its 



I 'f 


being located there, and from tills will 
run tlie ditclies through the iields at 
the intervals which are considered 
best for each, particular held in what- 
ever direction gives the propi^r slope. 

All but tliose tlirougli tlic fields are 
considci’ccl permanent <litehes, and those may be so, or 'na,yy be filled in 
]:)efo!-G tlie cutting of grain or hay, so as not to interfere witli the use 


Fi«. 23.- 




lateral plow made of rig'lC; and 
left plo\vs. 


of iiiaclunery. 

Water is l',)roiight to the supply ditch of a field and is turned from 
it into the first dit,eh running from it througli the field. It Hows (kmii 
this: until it, comes to a dam ■made as described above. This dam 
holds the water, which .will cither overilow the lower bank 'of t.h.6 
lateml or flow out through the pipes set as described or tliroiigh cuts' 
made in t!ie' banks., ’'When enough water has flowed from' the seetio,!! 
of the ditch above the da,m' to cover. the .land between that sectioii'of 
the ditch and; the ditch next below, .the-.dam is broken, and the water 
ilo"ws down tO' the next dam, and so on across the field. When , tlie 
s,trip below the first ditch is irrigated the water is Biiiit 

out, from that ditch and turned into the one next below. ■ If the 'stream 
supplied is larger, than is ■ necessary for one of tl'icse .field (iitclies, it 'is 
'allowed to flow into t'wo at ouee, and the time required to 'wsiter 'a field ' 
is 'red.uGed accordingly. 
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AOBIGULTIJEE. 


THE CHECK SYSTEM. 

The check system of irrigation does away very largely with the 
construction of field laterals and reduces greatlj^ the Tvork of applying 
V 7 atcr. The preparation of land for irrigation in this way is essentially 
different from the prejmratioii for the S 3 ^stems of distribution described 
above. In this system fields arc divided into basins l)y embankments; 
these basins are filled or partially filled wdth water, ami no supervisioii 
is necessary to see that the water flows all over a field. The em])aiik- 
ments hold the waiter, and enough is applied to cover the w^hole area 
inclosed by them. It wdil be seen at once that this system can be used 
only on lands \vhich have a very uniform and slight slope; otherwd.se 
it would require veiy liigdi embankments on the lowru:* sides of the 
1;5asi.iis to hold the writer high enough to cover the upper sides, or else 
the basins wmuid have to he ver}" small. This system is used 
exclusively for rice in Louisiana and Texas, and to some extent for 
gi’aiii and hay crops in other sections. Itds also used for orchards in 
some localities. For the use of this s^^stem it is necessary to build 
embankments along the borders of fields, and then run enibanknients 
on. level lines across each field in such a wuiy as to divide it into a series 
of basins. A field which has a general .slope in one direction of 1 foot 
in 100 feet would .have embankments across this slope at distances of 
about 100 feet, and each wmuld need to be a little more than 1 foot 
high to hold water high enough to cover all the land between it and 
the one next above, the base of one being just 1 foot higher than the 
base of the other. Land to be irrigated in this requires the same 
or more leveling than for the other systems, e.xcept that the level of 
each basin can be independent of the others; and it requires in addi- 
tion the construction of the embank.ments or levees, but not the con- 
struction of any field laterals, except such as are necessary to liring 
the w-ater to all the ba>sins, and in some places each bavsin is filled froi:n 
the one above. 

Twm forms of emliankments arc used. One is .made only so Avide as 
is necessary to hold the Avater, and m tlierefore too steep to bc,^. ci'Ossed 
bjr machinery. The other is made liroacl, witli sucli gradual slopes 
that it can bc^ crossed Avitli harvesting machinery without trouble. 
■The narrow e,mbaBknients not only hinder'tho operation of machinery, 
but the}^ wdthdraAV considerable land from cultivation, and .arc likely 
to be covered with wecxls Avhoso seeds are easily scatte.red o voir the 
fields. ■ The ' broad ones, on the other hand, can be cultivated, and 
therefore withdraAv no land from crop production and produce,;' no 
Aveeds. These broad embankments are constantly groAvingin favor. 
They,. .must be level,,,and therefore 'must 'be located' with even greater 
care.Than .laterals, ' , The, same ho.memade leveling devices described for 
laterals will'serAm, however, .for locatin'g the lines for embankments. 



PEEPARIJSra LAND FOE lEEIGATIOlSL 


249 


The narrow einbankiiient.s are made by throwing’ together two or 
more furrows and 1)3" s(;rax)ing together more earth weitli ordinary 
scrapersj being careful, ho-wever^ to take onl}^ a thin skimming of soil, 
so as not to make low places in the fields. The larger embankments 
are made in much tlio same except that they require tiie moving 
of more earth. The l:)n€k scraper described on page 241 and the various 
patent road graders are useful for making such embankmeiits. As 
was stated, tlie work of applying vrater b}^ this sjmteni is riineli less 
than tliat required for the otlicr S3^stem. It is onlc^ neeessaiy to turn 
the waiter into a basin and let it fiovr there until the basin is full; then 
shut it off and turn it into the next basin. 


THE USE OF METAL FIFES AND CANVAS HOSE. 

A S3vsteiii of appl3’ing water 'which does aovaj" w'ith the iiecessityT- 
of leveling land to some extent and cntirel}' w^ith constructing field 
laterals has recently been adopted in .parts of California. Water is 
distributed over fields tlirough metal pipes and canvas hoKse. Howmver, 
as this requires that the ivater be under some pressure, it can not be 
used wdierc the w^ater is taken to fields in open ditches. In maipy parts 
of California waiter is distributed to the fields in underground pipes 
under more or less pressure and delivered from cement standpipes. 
Where this is the case the pipes and hose can lie used, being attached 
to the standpipes. The pipes are of gpdvanized iron, heavy enough 
to stand ordinaiw handling, in sections from 12 to 15 feet iti length, 
and are made to fit together like stovepipe. The hose is made of 
long strips of canvas, w’ith the edges sew’ed togetlier, and is some- 
times soaked in tar or oils to make it hold water lietter. Either pipes 
or hose can be used alone or the twYO nia}” be used togethor. The pipe 
is coupled up so a>s to reach nearl\^ to the lowm-r side of the field to be 
irrigated and the water is turned on. When the part of the field 
■ bejmnd the end of tlie pipe 'has been wnitered a section of the pipe is 
remcu’cd and anotlier strip is watered, and so on ' until a strip clear 
across the field has been served. The pipes arc then connected with 
the n<.vxt standpipe and another strip is watered iiv the same waijn 
Slig’lit unevenness in the surface w^’lli not' interfere ivitli the use' of the 
pipes, and 'water can 1)0 carried up sligdit grades. When this system is 
used there are no ditches or embankments to i,iiterfere with cultivation 
and the use. of machine rju The.' chief disadvantage is the expense for 
pipes and hose. Mr. A. P. Stover reports that one 40~acre tract in 
California is irrigated by the use of 500 feet- of galvanized iron pipe 
and 800' feet of canvas hose. The pipe cost $90 for the 500 feet and 
the hose cost |(>8 for the 800 feet, making a total cost of' |158, or $'3.95 
, per acre for the 40 acres — considerabl3" more than the expense for tli-e 
construction of laterals. In addition to the advantages :poiiited out 
the' use of pipes and hose prevents the loss of water which takes place 
when water is carried in open ditches. 



260 YEASBOOK OF THE DEFAETMEHT OF AOEICUXTURE* 


BUMMAEY. 

From w'liat has been said^ it is clear that no exa<:‘t stateiiient of the 
cost of preparing land for irrigation can ].)C made. Estimates from 
various sources show the following range of cost for tlie operations of 
preparing land for irrigation by furrows or by flooding, vdiicli arc not 
necessary in preparing ordinary prairie land for cultivation without 
irrigation : 

Cost per acre of preparing land for irrigation. 


Eeniovijig Bageljmsli f'i. 50 to JiSF 00 

Leveling' kiiii 1. 00 to 15,. 00 

Removing stones 30. 00 

La^niig out and constructing laterals 1. 00 to 5. 00 


Total 3.50 to 53. 00 


In preparing land for irrigation in checks the ],nii.,ldi!ig- of eml)ank“ 
merits docs away 'with the co'nstriicti.on of held laterals,, l,.)iit tlie exjr?i,is6 
for tiio emliankiiieots i>s proltiibly greater than that for tlie laterals. 
The cost of liictal, pipes and canvas itose used instead of held laterals' 
is stated as $3.1)5 per aero. This, however, must be 'paid out in money, 
wliile 11 farmer can usually level his own land and l)uild his own 
htterals, making a so,ialler cash outlay. 

The above estimates s},iow that the cxpe.n,sefor preparing a liomestead 
of ICO acres for irrigation runs from $560 to more than $8,000* To 
this must be added the cost, of the wate.r supply, which .runs from |10 
up to $100 or more per acre.., or $1,000 to $16,000 for the' 160 acres. 
The whole expense for beginning farming by irrigation runs from 
$13.50 to 1150' or more per acre, or from approximately $2,000 to 
$25,000 for a homestead of 100 acres. The lower figure imx}’' be 
regarded as the mi,:niiiiu,m cost. The greater expenditures are hirgely 
optioiial. More thorough preparation of land means a greater exjHmse, 
but less work in applying water, the use of smaller qiuv!:;titii‘s of writer, 
and tlK3 raising of better crops. It is better if this additional work 
call 'l,H> done befoix irrigation is Ixegim, but if a farmer can. not im^et 
" the added expense he. may make the improvements from to time 
as he is al:)Ie. 



THE ABULTEEATION OF BEUGS. 


By Lyiman F. Ke}>leh, 

Chief of Drvg Lahoratoey, Bu/mni of Chetnistry, 

Inteoductiots^ 

The prosper of a nation depends to a large extent upon the liealtli 
of its people, and one of the factors that contribute largely to tin's end 
is the purity of iiiediciiial remedies. Witfioiit relialiie aiiestlietics the 
surgeon ■^rould virtually Be helpless, and without pure inedicinej'Uvdiich 
he can fully relj^ on the general practitioner would liave little hope 
of successfiill}" guiding his patients tlirough serious attacks of illness. 
That'iiieclicines frequentl.y vary and are sometimes beloTV the shuidard 
will not l>e gainsaid l>y maipy, but the hirge majority of druggists 
make an honest effort to siipx>ly the publicwvitli the best possible goods 
that can be purchased or manufactured. In, some cases tliese varia- 
tions arc due to i:I:ic a]>sence of standards, in others either to greed on 
the part of the ]:):roprietor or to carelessness or incompetence o.n the part 
of em.pio 3 U>es, who are soinetinies woefuhy ignorant of tlic propa, ration 
of inc3diciiio. 


EAB:LY 3UEKT10X OF ADUI.TKIIATK3> 3>IlUOS. 

It has l)een known for nianjg centuries tliat the quality of .medicinal 
agents, especially tliose derived from plants and animals, is liable to 
grcfit variation, and the first general worlvs on adulteration were, 
devoted chiefly to drugs. The various lierhals make .mention of the 
falsiiication and'Biil)stitution of crude herlis. As early as 1481, Baladin 
■of Ascala, an Italian plqysieian, wrote a treatise on the' aroinatic prin- 
ciples of drugs, ■eaititkHi ‘*Conipendium'Aroiimtaiiuiii,^''ifi whicli he 
described thc;case of an apothecary who was lioay.ily lined and deprived 
of li is civil rigdits for adulterating manna with suga/r and skirch. 

King James I, of England, empowered the Apothecaries’ Society, 
through 'its charter, to 'entei" into tlie shop of any cliemist (as druggists 
are called in England),, in London, and determi,ne wliethcr his medicines 
were meet aiid iit for thC’ cure of His Majesty’s subjects. The society 
was further authorized to burn before the door of the offender .such 
medicines as were found, to ■be corrupt, pernicious, or hiirtfiil. ,,Iii 

25 '!.' 
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commeating on this clKirter, Mr. Glyii-Jcne.s, an eminent English 
ajiothecaiy, sajos: 

I ciin only say that if this was still law anti tliose who administered tlie sale of 
fooel and drugs aet w-ero tlie people G.mi')owcre(l to do tlu) iiispeetiiig, what with tlieir 
idic'syncnw'ies, the laek of autliorized standards, the niiiitiplieity of iinaiithorized 
etaridards more or less all varying, the result of a combined ^'isit would tie tiiat tlie 
present day representatives of the old apothecaries would be burned oat of sliop and 
waiadionse about once every year. 

In IGdO^ Francesco Eedi, of Florence, puldislied the results of some 
of ills ex} 3 erinieiital work relative .to the aBioiint of mineral matter 
contained in Idack pepper, ginger, and hlack hellebore. In each ciise 
100 |.)oiinds Yv’erc burned, and it is Vvcll known that the data obtained 
bj him are in close accord with present standards for these articles. 
J, B. Vandeii Sande, an apothecary of Brussels, io 1784- published an 
octavo of 4o0 pages on the adulteration of drugs. In this voluiiic are 
recorded iiietiiods for disclosing some of the tricks resorted to in tliose 
early flays for falsifying medicinal remedies. lie not only described 
tlie extenail characteristics of the drugs used at that time, but also 
made alcoholic and ethereal extracts and determined the amount of 
extractive matter in many — a great step forward. 

TWO METHODS OE ANALYSIS. 

Record is thus made liy two authorities of the pioneer work of two 
analytical methods that are at present advocated as’ of great service in 
jiidgiiig the quality of crude drugs and certain licpiid preparations 
made from them. The one method deals with the amount of ash- 
present, and the other is based upon the ■ amount of material a given 
solvent ' will dissolve under specified conditions, and is called the 
extractive method.' The ash method is of service, in that it gives some 
idea of the amount of care exercised in collecting the drug, l)ut it 
affords little information as to its actual eflicienc}^ unless gross fraud 
litis been practiced such as allowing an undue tunoiint of e.arth 'to 
adiic're to the roots or di.diberatel^' adding inorganic !;.natter fo'iygtiinfiil 
purposes. 

The amount of extractive material contained in some drugs is o:f; the 
greatest iii,iportance. It is yery useful in keepii'ig a check 'upon tlie 
completeness or inconipieteriess with which a given cling has been 
exhausted in making medicines and also in kcepi'iig th.e physical . appear- 
ance of the preparations fairl}^ uniform, but it is a well-kiiow'U fact 
that the amount of material a certain solvent removes from a given 
drug usually bears little, relation to the .activity of the medicine. ' ' There 
■.are, Iiowever, some exceptions toThis. ■ For example, ^certain resinous'' 
'drugs' of good quality,, like benzoin, usually contain definite' a'lnount 
of' material soluble' in: alcohol. '.Standards for medicines made from 
' aiiicles.' of this 'character co'uld readily be set. 



THE ADULTEEATION OF DETJGS." 


FACTORS AFFECTING QUAHITY OF DREGS. 

The quality'" of crude drugs is dependent on marqy factors^ such as 
climate., altitude, soil, time of collection, manner of curing, storage, 
transportation, and age. For example, oil of lavender distilled from 
plants grown in England is considered much superior to that made 
fi*oni plants grown in France, and an oil derived from plants grown 
at a high altitude is materiall}" difl'ereiit from that producer! from 
plants grown at or near sea level. Eveiy farmer knowos that grass 
grown on dry soil, under favorable conditions, is iniicli superior to the 
rank grass grown on loiv, wet soil, with a superabundance of moisture. 


TIME OP OATnERING MEDICINAL ROOTS. 

Medicinal roots gathered late in the autumn or in the early spring 
are quite likely to contain much more, starch and a correspondingly 
smaller aiiioiint of the active medicinal agents than those gathered late 
in the spring or in the early summer. For example, mandrake root 
collected at a certain time in the spring, and known as ^‘ spring root,” 
contains a larger percentage of podophjdlin than does the root coin- 
monly known as '“Mall root.” The physical appearance of the latter 
root is much superior to that of the forme ig though the appearance of 
crude drugs is frequently no criterion as to their value. It is just as 
important to know the exact time for collecting medicinal plants, so as 
to get the best possible products, as it is to know the proper time to 
sow and harvest crops. Such a knowledge is exceedingly impoidant 
regarding drugs, because the virtue of these plants frequeatl}^ depends 
sole!}" on the existence of certain active principles that are present in 
greatest abpiidauce at certain stages of development. 


iVIETnODS OE CUIUNO. 

Again, proper eiiiing is a most important factor Ijecause cai’elcs:mess 
in this respect is apt to destroy the efficient uctii'e principles, and in 
some cases the cpiality and value of the prepared article depend largely 
oil tlie development of certain useful ' bodies during the process , of 
fermentation. 

The elaborate methods, .at present practiced in preparing for the 
market such products as vanilla beans, tea, tobacco, etc., are the result 
of . many years of experience, and give an idea as to the care that must 
he- exercised in preparing the best possible crude drugs. It may be 
true that our present analytical methods are not si.iffic.ient}y refined to 
differentiate between certain, inferior and superior drugs, but the skilled 
therapeutist is as able to appreciate, the differences that exist as. i,s the 
tea expert to select one grade of tea from another' or the vanilla expert 
to tell the difference between. Mexican and Bourbon beans. ■ ■ 
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CAKi2 IN 8TOFJNG. 

After a crop has been properly gatliereel tincl cured it is Tcry essen- 
tial to store it Tvitii the greatest possible care. Excessive moisture is 
likely to iodiKic fermentation, and too much lieiit is conducive to tlie 
loss of some of the acti \'0 volatile x)rinciplcs. Tlic same points must 
]jc observed in ti*ansportation, for it often liappons tliat goods aia?. 
soriou.'dy clamag'ed during ocean r'oyages. Many drugs detm'iorate 
with age, and soiiie 'lieconie absolutely worthless for medicinal use. 

IMrOUTANOE OF PUIIITY OF DliUOS. 

The purity of drugs and the accurate dispensing of the same are of 
such A:ital iniportaiice to everyone that it is surprising that so little 
attention lias Imeii given to the subject I,.)}' those in cliarge of such mat- 
tei's. It is not liecaiise there is an}'' particular apatlyy on the part of 
our 'legislators, fonoany of the States have laws authorising the inves- 
tigation of medicines, and in a fevr States their quality has Ircen and 
is l)C'ing sti'iciiGcb Tl:ie various reports, however, which come to ns from 
time to time treat of the adulteration of drugs in a very super ficitil 
Toaimer. ■ The reason for this, it is said by some, lies in the difficulties 
encountered in making accurate analyses of man}" of tlie pliarmaco- 
pavial preparations, especially those of animal and vegctalile origin. 
It is undoubtedly true that the United States Pharmacopeia, an author- 
itative book usedb}^ druggists in the preparation and. testing of iiiaiyy 
niedieines, is a sealed and often unheard-of volimie to many analysts, 
chiefly because they liavc not been trained -as- phar!Il,aceutica^ehel:»i^sts• 
Organic medicinal remedies present numerous analytical difficulties, 
but no more than do many jihases of food analysis, and there is no good 
reason why drugs should not receive the same systematic study as do 
food stuffs. Another reason given for the apparent lack of investiga- 
tions of healtli-restoring remedies is that tlie question of loodi'S is more 
important and sliould I'cceivc the first consideration. In tliis cornice- 
tiou, it should 1>g rciiicriihercd that if the foods we cat arc diliitcHi liy 
sonnv inert, liarinless sidistance, so that a given qiiautit}' does not sa.tisfy 
the demaiicls of the liody, the system craves more and wm can sM|:)ply 
the deffcdeiicj, ^vfiile our suffering sick h.ave no wmy of telling ’\vhctlier 
the medicines they arc taking arc good, bad, or ■worthless; .nothing in 
the human system indicates whether more or less is neeffed, and the 
sick can only take what is given them and continue to-suffer. 

EXTEKT OF AHULTEiUTIOX. 

.^E A careful t j)erusal of the meager reportsyon the ' exainiiiatioii /of 
drugs 'issued'. Jn ■conjuii^^ with food and h.ealtli reports leads' to' thc 
belief; 'that "from 50 'to 15' per' cent of the medicines' dispensed by tlm 
' .druggists 'are either .willfully adulterated or of inferior quality. If 
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such a condition really exists it augurs ill for the future welfare of tlic ' 
pliarmaeists of this country; but some of these reports plainly state 
that the drugs examined have been for the most part such as experience 
shoves are most liable to adiiltci-iition. While this in a measure palii- 
.ates the druggists’ offense, nevertheless the stubborn fact remains that 
many of the standard medicines sold by them arc below the require- 
ments. A recent editoriab''^- on the adulteration of drugs in New York 
City, at present being exposed by the city board of phrirmacy, con- 
tained the following statements: 

Tb.o sale of adulterated and inferior drugs is shamefully prevalent, but we still 
refuse to l.)elieve that the conditions are a particle worse than they alwa}^s have been. 
Tl'ie preparations examined are those usually made on the premises, tinctures of 
iodine, etc. A large proportion of the sainplea were far below offi(dal strength and 
some, \vere adulterated with cheap and inferior material In most cases the samples 
were Ijelow standard strength becau.se they had been prepared by inconi])etent or igno- 
rant persons. The result m the vsame as far as the effects are concerned. The igno- 
rant sliopkeeper who lias for years been a reproach to the drug trade rriust go. Tlie 
pre.-ent campaign places a premium upon the thoroughly able and honest pliarmacist. 


GAliE ON THE FAET OF r.HTSIGIANS AND PHAEMACISTS. 

Years ago a disinclination on the part of the physician, the druggist, 
and the chemist to investigate the agents used in the art of bealing 
wa.s excusable to a certain degree because, our knowledge of the active 
constituents of drugs and the methods of isolating them was deficient; 
but many of these difficulties have been to a large extent removed liy 
sj’siematic and painstaking hnmstigations. The graduates of our col- 
leges are not only taught lio^v to estimate many of these active princi- 
ples, but t.liey rirc also conversaiit with the analytical methods employed 
in determining the qualit}-- of the goods to be handled. For example, 
the graduate in pliarmacy is fajniiiar with the methods used in deter- 
mining the quality of spirit of nitrous ether,. and well knows tliat tliis 
pr(:'‘paration is a perishalile article, as is milk, and consequeiitl}^ there 
a}'>pears to be little exense for selling a deteriorated product. 

Some physicians have cultivated, the practice of carefiilly studying 
the quality of the medicines supplied their patients, for they ivaline 
tliat' iineertainty in the qiialit}" of these remedies is a dangerous de- 
ment, when dealing,, 'With 'the desperately ill. One phy-sician wuiting 
on , this subject, says: d" If a census could' be made of those wbo die 
annually from the use .of drugs which are impiirc/ or useless from 
weakness, the' writer believes that a most, alarming array of ' figures 
wo.ukl ho prese,nted.” ', The close': . relation of , drugs to Jife , and i"iealth 
is so wmll known to physicians that ■'many' of them urge that evewy 
possible,, means be adopted to prevent material variations in the {pial- 
ity and potency of the remedies they are constantly using. 

vciq iarrii ace utka t Iwa, 1903, 505. 
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With proper koowlcdg*e on the part of the pharmacist and due care 
exirreised by the piiTsiciaip it ought not to be difBciilt for the public 
to piircliaso medicines which will comply with the standards vset by the 
Phariaacopceia. In certain cases the requirements have been made 
Tci'‘y striiio’eiitj poss'ilil^^ unduly so; at least some manufacturers declarq 
tliat tl'iey arc imal)lc to supply certain products of the quality desired 
cvxecpt at exorbitant prices. However this may be, it is a matter of 
cxperieiH.*c that many of the chemicals at present supplied 
for medicinal use deviate materially from the recognized standards. 
Conditions of this cliaracter place the druggist in a very embarrassing 
position. He is punishable by the laws of certain States for selling 
goods below the standard. Tlie public sometimes questions his integ- 
rity, He can not materially raise his prices without provoking severe 
criticism and sufrering loss of patronage. The revisers of the fortli- 
coining edition of the Pharinacopmia have no doubt investigated the 
manufacturerB’ contentions and adjusted such asw^ere well founded 


THE UNITED STATES miAKBtAGOPmiA. 


The seventh decennial edition of the United States Pharmacopcida 
contains standards for a number of powerful drugs, together with the 
methods for determining and adjusting the same, and it is hoped that 
this commendable policy wdll be extended to other potent medicinal 
remedies as rapidly as practicable. Standards, however, are of little 
service unless accompanied by suitable laws which are conscientiously 
and judiciousl enforced. For example, an examination of a dozen sam- 
ples of laudanum, for which the Pharmacopoeia sets a standard, collected 
at random, showed a variation of 500 per cent. This could not be due 
to material variations in the crude product, for all opium imported 
into this countiy is examined by the custom-house otEcers, and if it 
contains less than 9 per cent of morphine on the moist basis it is vir- 
tuall}^ excluded by a duty of $0 a pound. Tincture of mix vomica is 
reported as varying from double strength to only traces of the' active 
constituents. The latter condition may be due to great variations in 
the crude drug, for which there is no recognized standard a.t present. 
It is evident, however, that the druggists Vv ho make such preparations 
do not adjust them to the proper standard. 

Until recently the United States Pharmacopeia was regarded as 
semiofficial in character within this country. Its standards and methods 
for inaking medicinal agents -were onlj'^ nominal, yet they were widely 
U’espected., This book was originally intended as a guide for the drug- 
gist in the preparation and ' testing of the medicines he, handles, but 
' therO' was no^ law by which he could bo punis,hed if they did, not ■ com- 
,ply : with ,'the pharmacopoeial standai'ds. W ithiii recent ' years' a' 'num- 
ber of the State laws have prescribed the Pliarmacopoeia.a'S'the legal 
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standard. This will tend to bring about a greater degree of uniforinity 
Those whose duty it is to investigate the quality of drugs hare already 
shown considerable aggressiveness, and it behooves the manufacturer' 
and the dispenser to adhere closely to the directions of the Phanna- 
copocia in their work. The Revised Statutes of the United States, 
recognize the Pharniacopoeia as standard for imported drugs and medi- 
cines, as is shown I)}-" the following sections: 

Sec. 2983. Ail drugs, medicines, medicinal prexiarations, including medicinal essen- 
tial oils and chemical ^^reparations, used wliolly or in x>art as mcdi(’ine, imported' 
from abroad, shall, before X3assing the custom-house, be examined and appraised, as 
well in reference to their quality, x^urity, and fitness for medical purposes, as to their- 
value and identity si^ecilied in the inAmice. 

Sec. 2935. If, on examination, any drugs, medicines, medicinal x>reparations, whether 
chemical or otlierwise, including medicinal essential oils, are found, in tlie opinion of 
the examiner, to be so far adulterated, or in any manner deteriorated, as to render 
them inferior in strength and purity to the standard established bytheUnited States, 
Edinburgh, London, French, and German i)harraacox>oeias and dispensatories, and' 
til ereliy improper, unsafe, or dangerous to be used for medicinal |iur|>oses, a return to 
that effect shall be made upon the invoice, and the articles so noted shall not pass; 
the custom-house. 

SKILL SHOWER IN ADULTERATION. 

Gross adulteration, such as crystallized plaster of Paris sold for 
tasteless cpiiniiie, saffron loaded xvith heavy spar, leaves mixed with, 
stems and admixtures of foreign roots, are not very frequently prac- 
ticed. But starch is 3"et mixed with beeswax and pTapan wax; pieces 
of iron, stone, and lead are often found in Iiimxis of opium; cobble- 
stones are placed witiiin bundles of sarsaparilla roots, and earthy 
matter mixed with asafetida. Adulterations at the xiresent time, how- 
ever, are for the most part conducted on scientific principles or else^ 
consist in selling goods merely of inferior qualityu The iiioderix 
adulterator is usiiall^y well versed in the most recent discoveries of 
science bearing on his paiticuhir products, and if his manixiiilations 
are disclosed along certain lines he immediate]}" turns his energies in 
anotlier direction; consequently he is usually^ one step in advance of 
the analyst. He is constantly watching standards. If cerbiin specifi- 
catioiis'>state that oil of sandalwood must contain not less than 05 per 
cent of its peculiar alcohol, and his stock oil does not contain the proper 
amount, he will simply add a sufficient amount of glycerin to bring 
the alcohol content up to the standard. 

The selling of goods below the standard' is ' extremely prevalent. 
This is in a measure due to the use of inferior drugs in preparing the- 
medicines, but more often it is caused by the use of an “insufficient 
amoxint of the crude material or by deterioration due tO' old age, ' It, is- 
essential in fixing standa]*ds for certain perisliable articles to study 
.them well, and carefully avoid placing the standard too high. ' This is; 
of' supreme importance, as thC' .character and the livelihood , of the 
vender are involved. 

1 ' a1908 17 
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PIIOFOSEI) STUDY OF DltUOS AKD THEIR FREPARAllOH. 

At tlic last iiieetiog’ of the Association of Official A.C'Ticiiltural 
Chemists a Toferec on inodieiiial plants ami drugs was appointed. 
The ob]4.M*t rd‘ iliis appoiiduiont was to provide for the study of the 
iricthods ill detenuiniiig the quality of drugs and thcrir pre|)f:i 'ra- 
tion., aiong tJ.m same lines tluit have proved so Buccessfiil, 'in providing 
stai'idaied imdlicids for line analysis of o'ther sul>8tarices, siicli as foods, 
etia All pliuriiiaceutieal chemists will be invited to cooperate in tliis 
work’^ vvhiid'i will necessitate years of careful, patient, a:i'id paiustaking 
study and e'xpe:rinient. There is every reason to believe, boivever^ 
tba't in this w-ay the best methods of aiial}usis for the various drugs 
and their preparation wdll ultimately be established. Well- tested and 
iiiiiforiii inetliods of analj-sis mean concordant results in the hands 
of (d.ieiiiists 5 and men of affairs will place confidence in siieh analytieal 
results. 



BITILBING SAND-CLAY HOADS IN SOUTHEEN STATES. 


r>y W. L. Spoon, 

Sjjecial A(jenl, Office of Public Poad Inquiries, 

IKTKODUGTION. 

It is a matter of common ol;)servation that here and there in the 
Southern States are to bo found stretches of sand-clay roads never 
known to be bad. This fact has led to a study of the rea>sons w'liy 
such roads are always g’ood. Numerous experiments have been made 
witli varying* results, but all indicate that the essentials to success in 
sand-claj^ road building are puddling and saturation. What is meant 
by puddling, or mixing, may be clearly understood by anyone familiar 
witli the operations in the process of hrickmakiiig. The clay must lie 
rendered homogeneous, and this' can be done only by the addition of 
water during the process until the clay becomes plastic like dough. 
The second essential is the addition of sand to the point of saturation, 
but not beyond. What is meant b}^ saturation may be clearly under- 
stood by reference to iig. which shows a magiiiiied cross section of 
sand-clay composition as found in a substantial sand-clay road. 

Let it be. clearly iinderstoocl at the outset that nO' sand-clay road can 
satisfactorily withstand the >severity of public travel Avithout liaving 
first been* reduced to a compact homogeneous mass of sand and cla}v 
Eacli grain of sand sliould be in touch Aritli other grains on all sides 
(fig. .24). Sucii a condition can not be secured Avithout tlie, ageiicjr of 
water. ,lt, is iiscdess to roll a dry sand-clay , road before it has been 
rendered homogeneous liy the/puddling process and thc'grains of sand 
have been brouglitinto contact, with only the interstices bcdvveeii thc3m 
filled with clay as a binder. The. first operation is mixi,iigv the second 
is rolling ■ as ■ the mixture dries. This forces the particles of 'sand 
together, and any excess of, clay tends to rise to t,lie surface, rendering 
it sticky. , ' This clay niustin turn he sanded and the operations repeated 
until the surface has become hard. and compact. ' 

CAUSES op' FAILUEES IN BUILDING SANIVCLAV EOADS. 

' Many failures havebe.eii made in the building of sand-clay roads, .and 
a iew of the more common causes for these failures willbe pointed out. 

259 , '' ■ " 
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1 MPEHP^EC'T A IN A G E. 


The first cause of failure is the want of perfect clraiiiao’e. The 
iiiiperfectioiis may be in the cross-sectional drainage, the side ditches, 
or the drainag’e of tlie siibgrade or roadbed. It is cirstomary to give 
to a saiid-ck'sy I'oad a little greater crown tluin is usiiall}' gi\'eii to a 

macadam road, (3speciaHy where 
the grade is above d pe:r cent. 
The subject of side ditclies should 
have more careful consideration 
than is usually given in case of 
macadam i‘oads. If the subsoil 
upon which the road is built is 



clay, it is important that the bot- 
tom of the side ditches should 
be 18 inches or more below the 
crown or middle of the traveled 
track. If, on the other hand, the 
land is rolling and the subsoil is 
sand of considerable depth, tliiis 
Fig. 2 -l— C lay iniNcd with saiid to Uie point of satu- giving perfect natural draliiago 
raikaUboangtaar .and gmins being in eoiUa roadbcd, little Or 110 Side 

ditch will be required. Perhaps the most common error in drainage 
is the failure to drain properly and thoroughly all places where there 
are wet-weather springs. If necessary, the roadbed must be changed 
so as to locate it upon dry ground, as even the deepest side ditches 
practicable may fail to give relief where such springs exist. It is 
important to avoid deep cuts and 
to carefullj^ consider all probable 
sources of trouble. The writer 
has often seen old roadbeds with 
water oozing from all parts dur- 
ing a rainy season, in spite of suf- 
ficient side ditches, the water even 
rising in the center of a 20~foot 
roadbed and standing on the sur- 
face, or slowly running along the 
wheel tracks to the nearest mud- 
hole. It should be remembered 
that water, beyond a very limited 
' amount, adds nothing of value to 
the: sand-clay road after it is com- 
pleted. .If water is always pres- 
, ent, sand shouklbe used without clay. Sand and water make a better 
road'.than sand' and clay and water. In proof 'of this 'Statement, atten- 
".'.tion 'need only be called to the numerous places where water' crosses 
'the",': roads 'in sandy districts. Such .fords are, always comparatively 



Fig. 25.— Sand-elay mixtnre with not enough 
sand, the graiiLS not being ill contact. 
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solid. On the other hand, where there is an excess of clay at such 
places there is apt to be deep much 

It is easy to see why a road with the structure shown in fig. 21 will 
stand, wet or dry, w^hile one with the structure >showni in fig. 25 -will 
fail, particularly in wet v/eather, because the clayT- wdien it becomes 
wet is plastic and the particles of sand, not being in contact w^ith each 
other, are easil,y displaced, and in consequence of such displacenient 
loaded wheels sink into the roadbed and destroy it. The reined}^ is 
clearly to add sand until the point of saturation is reached and the 
grains of sand come in contact with one another, assuming fixed 
positions. 

INFEKIOR MIXING. 

Another Ceause of failure is the w^ant of thorough mixing. There 
nicay bo a proper amount of sand, and clay be placed upon the 
road, yet if it is not thoroughly puddled and mixed to saturation in 
every place the road is not likely to withstand public travel. Some 
sections will break and become loose sand, wdiile others will become 
muddy in wet weather and hard in dry weather- Such variations may 
occur every few feet and even at the same place, one w^heel track l)eiiig 
in loose sand and the otiier in mud. On one occasion the wuiter saw 
a street being torn up for macadamixing, because, as they said, the 
saod-cla}" mixture had failed to give satisfaction. The street was from 
>side to side alternating holes and ridges, and practically worthless. 
When the material was torn up it could bo observed that at least 50 
per cent of the clay was in lumps from the size of an eg^g to that of a 
maids head, just as digged from the clay bank and dumped upon the 
street. The trouble resulted from too little sand and no attention to 
the mixing when the clay was wmt and plastic. When ridges and holes 
began to form, more sand should have lieen added and all high places 
should have been leveled down to conform to the general contour of 
the street's crown. By this means uniformity of mixture would have 
resulted, and, when a sufficierfey of sand had been added to saturate 
the clay for a depth of 10 inches and a good crown had been given to 
the street, all the traffic customaiy on such a thoroughfare wmiild have 
been easily accommodated wdthout mud or inconveriicncc. 


FROST AS A DESTRUCTIVE AGENT, 

In northern sections frost is another cause of failure and one more 
difficult to deal with than aii}^ heretofore mentioned. Frost is tempo- 
raril^y destructive to a saiid-claj^ road, and for that reason the mixture 
must extend below the frost line if the road is built on a clay founda- 
tion, Freezing disintegrates the sand-clay composition and makeS', of 
it a soft, slushy mud, which, however, repacks again after each heavy, 
rain, althoiigli frequently leaving the road surface somewhat' rough. 
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Tlieroiore, in gcB.eral practice it iiecessaiy to make tbc Baiid-claj 
■mixture of wiicli a depth ais to extend a few ineliOB below tl:-ic frost 
It lias been sngges'ted that crude peiroleiiiri. would l;)e adi:oira1)le 
in :i,ts effects 'upon 'this class of roads i.n luglier iatit/iides; so faj." as 
the greater parto't tlie Souil'i is concerned the frost line is :rm‘ely inoi“c 
tbaji 1 to b iuidies below tbc surfa.ee, and f'i:-cezing to this (Ic|_;ffli do(*s 
not serioiisij dlstiirl) tlie 1)ody of a sa.nd"cla,v road, and as 'these frosts 
Jim O'id}’" oecasioiial th(y do sn.;t sa'fficieiiilj disturb t!:ie road to iiiakc^ 
necessar}^ the use of oil to prevent the absorption of moisture. Snow 
and sleet arc also of rare occurri^nce and of short duration in t!ie Soiitli, 
tl'ie surface of the road beino* soon exposed to the diyiiig etfeet of tlio 
s'uids rays, ^'chen it again becom.es hard and resistant. 


laFEKTOa jrATEllTALS. ' 

Failure is sometimes due to the kind of sand selected. .None exce|)t 
siiiK.i made up of ai'igulttr graii'.iis is adapted to sancl-ela^y road making. 
Sai'id witl'i grains wliich are worn o'ft* round, or sand ^vhicll l:ias beei,i 

ground up by the aetiori of wheels 
or water until very fine, is un- 
satisfactory and often wortldcss. 
The use of such mater,ia] sliould 
bo avoided, as a perfect bond can 
not be effected (see fig. 26), and 
the road can not resist the rolling 
action of wheels, the tendency 
being much the "same as •wiie.n 
pressure is applied to a mass of 
inaildes. Care should' alwaj’S be 
taken to select the shai’pest and 
cleanest sand that can }„)e found. 
Other causes of failure are the 
Fi(.i. 2(5.m,Tn,satnfoiaDrymria-eiayini^ improper selc(‘tiou of clay and 

ButiC i;rai ns lH^Lng vvorii round. ^ , , bi. .i 

the imprc^per t,reiitnieiit trie 
clay I'lsed. Ferruginous clays ‘arc tlic best, and chalky clays, as the^y 
arc connnoii'ly known, are tlic poorest for road-luiilding purposes. 
Some eiaj’s I'la've a large percentage of sand to begin wi.th'a;iid 
less sand, "while as a rule tliC’ chalky (sedimentary) clays have very little 
vsa'fid, or very fine and are more difficult to get fully saturated 

with sharp' sand so as to become unyielding and liomogeiioous. ' 
Another C4iiise of failure in the use of this particular clay '1,8 the 
fact :"t'hat it .rarely has iron’ ■ enough to cement or hind ,the,'inate.ria'l' 
together; hence it is easily Imoken. up a.nd 'washed .away „or ' blown" 
'"away.'as'dust. .' ... 
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LACK OF PERSEVERANCE BY THE ROAD EUII.DEXL 

Afiotiier cause of failure is lack of perseverance on tlie part of tlie 
road l)iiilder. Probably iiioro failures result from this than from aipy 
otlier cause. It must bo ))orno in mind that Iniildiiig* a sand-clav road 
is a process and not an instaiitaneaus operation. The builder may fail 
when well within view of success. lie must be guided by the 
festations. If clay is in excess, there will be a tcndenc}" to foriii mud 
ill ivet weatheiy if sand is in excess, the tendency will be to break up 
into deep Baiid during the diy seasons. There is a siitBciciit middle 
ground between these two extremes to permit of woiidcrf nil}" iiiiprov- 
iiig* the deep sand roads of the South a^id greatl}" bettering the clay 
roads of the Piedmont section. 


HOIV TO USE AVAILABLE MATERIAL. 

As the road builder is forced to use such sand and clay as is availa- 
ble, he should learn to build the best. possible I'oad 'with the material to 
be liad; hence the chief object of this paper is to slum hoiv the matiD 
rial may be iised. to the'best adi’-antage. There are inai\y localities in 
the ' Sonthmii States wdie re sand very largely predominates, and the 
onl.v cla 5 "s to be found are sedimentary, often can*}' ing a large percent- 
age of very tine sand and scarcely any iron at all. It is usually diffi- 
cult to build a really first-class road of this material. Tlie first step 
rhoiild l)e to make the roadbed at least 20 inches abovo^ standing water 
in the ditches. Tliis must lie carefully attended to if tlio country is 
level and the drainage poor. . No road of any kind is likely to prove 
sati,sfacfco]w unless di-ainrigc of tlie roadbed is carefully proifided for, 
and' especially is this true of a sand-clai" road made of ' sedimenta'ry 
clay and fine sand. Possibly^ more depends upon .the sand selcHited 
tlian upon tlie cb,iy. Tlie coarser tlie sand, the better tlie inad ■^vill 
stand. Wherever tlie rcaid slioivs a tendency to break in dry weather, 
more eday should be added. 


■exam,j'*t;es op udod banb-olay roads. • 

It may^ not be amiss to^ point out by why of encoiira,g‘e.me!i,t a few of 
the 'inany^ places wdiero most excellent roads liave, bee iv built of sand 
and €lay%' which are to-diiy the equal of. macadam roads' costing many 
times asTiittch. . . 

PL XXX, fig. 1, gives , a view of a road in Eichlaiicl County^, aS, C.., 
about 3i miles from, Columbia. This road ' is known as the Garners 
Ferry Road, and has been iu’ use under the heaviest travel for five years; 
without any repairs. , It was .originally very deep sand. It wasdmilt 
'about 32 feet in width between ditches and sustains an enormous daily 
travel, much of wdiicli is very' heavy,' and narrow^-tired wmgoiis' are 
'commonly' 'used. Nevertheless, the surface is, as shown in the illiistra-' 
tion, free from ruts, hard, and smooth. 
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PL XXX5 fig’* 2, is a view of a sand-clay road built under the super- 
vision of the Office of Public Road Iii€|uiries just outside the corporate 
limits of Newbenp N. C., about fifteen inonths ago. This roadbed, 
■wliicb is less than, 15 feet above mean tide-water level, was of the deepest 
and finest sand, and the clay used was sedimentary and of very ordi- 
nary cementing properties. The road was lai,d out 80 feet wide and 
crowmed to a height of 12 inches above the ground surface, the ditches 
being cut about 12 inches deep at the outside edge and 3 feet wide. 
Those ditches WTre sloped from the roadside toward the outside. The 
ditches do not show in the illustration, because they have been allowed 
to become overgrown with grass and weeds, not having been cleaned 
off since the road v/as built. This road is used by some of the largest 
truckers around Nervbern, and many thousands of cartloads of truck 
are hauled over it each season. This Newbern road was re|X)rted upon 
as folloW'S last June b}" Mr. William Dunn, who used it very largely 
last winter and spring: 

I am in receipt of your letter of recent date asliing about the sand-clay road. It 
has worn remarkably W'ell tlirougli the winter, requiring but little -work; in fact, the 
first half of the road has needed only to be scraped. The portion of the I'oad last 
finished was quite bad at first and remained so for a long time. It was sanded and 
resanded and scraped, and it finally settled and became hard, and is now, and has 
been for some time, in good condition. The part nearest town has never given any 
trouble. I think the material used was of just the i>roper consistency, there being 
sand enough in it to prevent cutting. 

The part of this road nearest the town, where the road was begun 
and which Mr. Dunn says has never given any trouble, is shown in 
PL XXX, fig. 2. It should be remarked that there is scarcely any place 
where conditions could be more unfavorable, and still this road has 
more than doubled the hauling capacity of the truckers living along the 
line.' This means to them a vast saving, because truck has to be so 
rapidly handled when in season that many teams have to be hired from 
tlie town. In consequence of this improvement fewer teams are 
needed in the delivery of truck to the railroad. 

At Tarboro, N, C., another section of sand-clay^ road work was done 
under the direction of the Office of Public Road Inquiries. PI. XXXI, 
fig, 1, gives a view of this road, showdng nearly one-fourth mile of it. 
Although no work lias been done upon this I'oad since its construction 
more than a year ago, it can be clearly seen that it is a good road. ■' It, 
is hard aiid smooth, except for slight depressions where the wheels 
have;,worn and jiacked the roadbed and where a central track has been 
formed by horses. , This central track is due especially' to the .fact ■ that 
carts are mainly^ used for hauling commodities, and to the further fact 
that the road was, neither properly' crowned when it began ■, to dry nor 
kept in shape when finally packing and drying. This I'oad needs only 
scraping and a little more sand added In places. It wUvS made of sedi- 
nientary clay^ and ordinary sand. The clay had to be hauled a distance 
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Plate XXX. 



Fig. 2.— Sand-clay Road Built at Newbern, N. C., Under the Direction of the 
Office of Public Road Inquiries. 
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Plate XXXI. 



Fig. 1.— Sand-clay Road at i arboro, N. C. 
[Nothing Inis ever been done to this road since it \vas eonstr acted.] 


FiQ. 2 .— View 3 Miles Northwest of Columbia, S. C., on the Winnsboro Road, 

NEAR Hyatts Park. 
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of about one-lialf mile on an avei’age. The grass and weeds wliicli 
have grown up and filled the ditch show neglect. There are about 2 
miles of thi>s road, and a part of it became xevy muddy last winter 
and will become so again unless heavily sanded. This locality has 
loose saiid}^ loam and very fine-grained sand, a part of wdiich is free 
from loam. The latter will make in the end a good road, but patient, 
perservuing effort is necessary to secure the best results. 

The Newberii and Tarboro roads have been specifically pointed out 
because the}-" show ’what can be done under miiximiiiii difficulties, 
being made of exceedingly fine-grained sand and sedimentary clays of 
poor binding qualities. The Columbia road shown (PL XXX, fig. 1) 
is made, of an average quality of cla.y and, sand, the former possessing 
good binding qualities and the latter being clean and fairly sharp. 
Another Eiehland County road is shown in PL XXXI, fig. 2. This is 
a section of the Winnsboro road about 3 miles from Columbia and 
near Hyatts Park. This road has been in use for more than five years 
'without repair and presents a high degree of excellence, comparing 
favorably with the best macadam road in Mecklenburg County, N. C. , 
in point of durability and utility. It is made of an excellent variety of 
ferruginous clay, water-worn quartz pebbles, and sand. The superior 
‘'binding qualities of this clay, together with the sand, firmly embed the 
pebbles, and they are not displaced by" the severest usage. 

In a report on the roads of Eichland County Mr. S. H. Owens, of 
Columbia, S. C., wrote as follows: 

111 reply to your letter of the 12th instant, requesting a detailed account of my 
experience in Iniilding sand-clay roads in this (Richland) county, I will say that the 
necessary quantity of sand on clay or clay on sand has to be determined by experi- 
menting. When the road has been proiierly graded, and the roadbed is of sand 
foundation, the clay is spread evenly over the surface to a depth of from 4 to 6 
inches, the depth depending on the iiercentage of sand in the clay. If tlie roadbed 
is of clay foundation, the sand is spread on a little thicker, say, from 6 to 8 inches. 
The (day or sand is simply Bjiread on, not mixed, and the mixing is done by travel 
over t he road, whiidi is not interfered with while the road is in course of construction. 

I lind, after tfioroughly experiinentiiig, that sand on a clay foniidatioii does not 
give as good results as (day on sand, on account of the drainage being insufficient 
uiidcu- the roadbed, the clay not being as porous as sand. 

As to the durability of the roa<is treated in this manner, I will state that roads 
•wliudi. were built live years ago are in as good condition now as when built, and in 
some instances better. Of course, tlie roads have to be run over occasional h’ and 
repaired, 'which is qui(dvly and easily done. Sometimes where there is much travel 
over tlie roads small holes w-ill W’ear in them, owing to lack of clay or sand at tliat 
particular point. I find this to be the case near Columbia, where travel is necessarily 
greater than in the remote sections of the county. There are some I'oads in the 
county constructed live years ago that have had no repairs and are now in first-class 
condition. , ^ 

We have about 400 miles of road built by the sand-clay method out of a total of 
about 650 miles in the county. These roads are giving perfect satisfaction and have 
stood the test of hard rains and convStant travel. The. cost of constructing roads by 
this method dep{jnds on the amount of grading to be done and the distance the sand 
or clay has to be hauled. The cost of repairs is very slight. 
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OOA^CXXTSIONS. 

Tlio/buildiiig of saiid-cla}" roads lias passed the experimental stage^ 
and it is no longer a i|uestioii of doubtful procedure. Tlio important 
tilings to l)c 1.:)oriie in iniiid are tliorougli mixing to the saturation 
point, and then properl}/ sbapiiig and rolling the road. This mixing 
is usually done tlie travelinig public. This is the critical period in 
the coiistriictioii of a sand-cla.y roaci^ because care must be taken to 
secure an eren amount of puddling, so that all the lumps of clay sliall 
be broken and saturated with sand to a depth of 8 to 10 inches. If 
this can 1)0 done and the road' is properly crowned as it dries, there 
cau lie no doubt alioiit the result being eminently satisfactory. This 
iiiixiiig might l>e done by the use of plows and harrows when the clay 
is wet; but it is customary to let teams and rehicles accoiiiplisli it. It 
is true tha/ii the condition of the road- becomes worse for a while during 
tlic puddling operation; but after this is effected and sufficient sand 
lias Ijccii added relief is permanent. 

In iimny portions of the Southern States the public roads arc main- 
taiiie'd 1 :> 3 "' tlie old S 3 ustein of statute lalior, which has been reduced, by 
the ineilcieiicj" of overseers, to little 1)etter than worthless. The mud 
whi,cli it is customary to throw on the roadbed is often a detriiiient, 
as it is the ' worii-oiit material from the road that lias lieen gradually 
acciiiiiulatiug in the ditches. There are inaii}^ sand-bars and gravel 
beds along the streams and rivers of the Piedmont section, wdiere 
unlimited quantities of good sand and gravel may, be found, a few 
loads of which v^oiild permanently heal the irorst mudliole if it were 
to be first tlioroiighl}^ drained. ' There is need of a general awakening 
along this line , every wdiere.. An' enormous w^aste of labor results, 
as stated, from the incompetenc}' of of the road overseers. 

Wliether the overseers woiffi statute labor, comiiiutation labor, or 
hired lalior, the}^ should be able to so treat each particular case, deqi 
sand or deep iiiiid, as to effect a permanent cure. 
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William A. Taa’lor, 

Poinologist in Charge of Field Invesilgaflons^ Bureau of Idani Tenkisirg. 

INTRODUCTION'. 

Notwithstaiiclinf4’ tlio very strong tendency in recent i^ears among 
commercial fruit gro'wersin most sections to restrict their plantings to 
a few varieties of proved productiveness, beaiit^y, and shipping qual- 
ity, there are strong indications that an increasingly large number of 
growers are seeking fruits that combine these desirable features with 
distinctive flavor and superior dessert quality. The only wa}' for the 
individual grower to keep pace with progress is to test the more 
promising kinds of the fruits in which he is specially - interested; he 
can thus determine at small cost and with the, least possible delay 
whether such sorts are adapted to his conditions and needs. It is for 
growers who desire to test such fruits that the series of descriptions 
and illustrations of promising new. varieties published in the Yearbook 
from year to year is espeeialty. intended. It is believed that the varie- 
ties included represent the cream of the new sorts,, selected with due 
regard to their adaptability to the representative fruit regions of the 
coiintiy. 

The easiest and quickest method of testing new varieties of tree 
fruits is tl,ie well-known practice of top working. To test a new sort 
by this method it is only necessary to secure a scion or two of the 
desired variety for budding or grafting upon an established t,r:ee of 
bearing age which will co.nstit.ute a suitable stock. for the variety in 
question. As the budding or grafting of a single bimch is usually 
sufficient for the prelin)ioary test, a .single established tree may in this 
way be .made to carry a large number of new sorts. ' This plan has 
the further advantage of coneentrating .comprehensive collection 
upon a small area of ground, and -thus of reducing the cost' of the 
experimental work to a minimum. To the .amateur fruit grower it 
makes practicable, the ass.embling of a much, larger collection of varie* 
ties within the coiiiines of a village or city garden than 'would otherwise 
be possible, and permits him to retain his touch with- the continuous 
p.rog,ress of fruit culture, even tho-ugh he can not reside upon the farm 
or ill the €)pe.ii country.- 
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The results of a top-working test of a variety should never be 
accepted as filial^ however. Not infrequent]}' varieties wliixii .make 
strong and thrifty growth w- hen upon vigorous, wTdl-established stocks 
develop 'weak.iiesses of root, trunk, or foliage wdien grown by budding 
or grafting upon the misceilaneous seedling stocks used in ordinary 
nursery practice. In some instances these defects a.re due to deficient 
vigor or too slender habit of growdli; in others, to inherent iiiabilit}^ 
to endure extremes of temperature or to resist injufious diseases or 
insect pests. ' The commercial orchardist, therefore, who desires to 
keep abreast with the ra.piclly advancing' tide of new sorts should pro- 
vide at the outset a small area of suitable land upon which he can 
plant from time to time tveo or more young trees of each new sort that 
gives indication of commercial value for his section. This is the prac- 
tice now adopted by some of the most progressive commercial growlers, 
and o.iTers many advantages over the old way of planting heavily of 
new sorts untested in their region, many of which were destined to 
failure in som,e of the important characteristics that go to make up a 
really valuable commercial sort. Such a tree test is especially impor- 
tant with peaches and plums, where the commercial value of a variety 
often hinges upon the cold endurance of tlie trunk and the fruit buds, 
or the exact ripening period of the fruit with reference to older sorts 
already w^ell tested in the region. 

AKIN APPLE. • 

(Synonyjis: Atm Red; Akin Seedling; Akin' s Seedling; Aikin's Red; Aiken; Aketi — not 
“Akin’s Winter” of Downing, which is a crab of Minnesota origin.) 

[PLATE XXXIL] 

This promising commercial sort, unlike most American varieties of 
winter apples, appears to have been grown from planted seed. The 
original tree was grown from seed .brought from Tennessee and 
planted in 1831 by Mrs. Matthew England, near Lawrenccville, 111., 
on a farm now owmed by Mr. Vv^. J. Akin. Seventeen trees were 
grown from tliis lot of seed, but only the one de.seri]:)ed was considered 
wmrthy of naming and disseminating. It waxs first propagated for 
planting Air. John Akin, father of the present owner of the farm, 
w^ho cut scions from the original tree for grafting in the nursery in 
1861. Twelve of the trees groxvn in that year are still standing on 
the Akin farm. It w^as first propagated for sale by a Mr. Adams, a' 
nurseryman in Wabash County, 111 , ■ in 1868." It appears to have 
been first catalogued in 1884, by Simpson and Hogue, under the name 
jikmks and first illustrated in their catalogue in 1885 A 'In Decem- 
ber, 1890, it was exhibited by Mr. W.' J. Akin at the annual meeting 

« Letters of W. J. Akin, Billett, 111., Janiiary, 1904. 

Letter of H. M. Simpson & Sons, February 15, 1904. 
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of the Illinois State Horticultural Socict}" at Cairo, and was awarded 
first premiimi both as Seedling'’ and as ^*NeW' variet}^, go'od enough 
to I,}© recommended,’’ a committee of wdiicli the late T. T. Lyon, 
of Michigan, was chairman. 

The attention thus called to the variet}' caused it to be generally 
propagated iw the nurseries in Illinois and nearIn" States, so that it 
■was quickly given ivide dissemination throughout the Middle West. 
It has no^Y lieen fruited in several States, and is one of the most prom- 
ising of the recently introduced sorts for the apple grower who desires 
a variety well adapted to the needs of the fanc}^ fruit trade in the 
larger cities. It succeeds well in the Middle West and in the winter 
apple districts of the Allegheny Mountain region, and is wmrthy of 
thorough test on rich, warm soils in the northern apple districts from 
New York W'Cstward. 

IJESCRIPTION, 

Form roundish, slightly ribbed; size medium; surface very smooth 
and glossy; color yellow, waushed over almost the entire surface with 
bright crimson, showing some indistinct broad and broken stripes of 
dark crimson, sometimes overspread with gray; dots numerous, 
variable, but usually small, light russet and frequeiitl}^ indented; bloom 
whitish, rarel}^ present at maturity of fruit; cavity of medium size 
and depth and gradual slope, somewhat furrowed and usually dis- 
tinctly nisseted; stem short to medium, length three-eighths to five-* 
eighths inch, stout, usually dowmy; basin small, of medium depth and 
slope, slightly corrugated; caljvv segments long, slender; eye small, 
closed; skin moderately thick, tenacious; core large, roundish, open, 
clasping the eye; seeds of medium size, plump, brown, numerous, 10 
to 20; flesh 3mllowivsh, moderately fine grained, breaking juicy; flavor 
rather mild subacid, quality very good. Season, December to April 
or May; fruit enduring cold storage exceptionally well. 

The tree is a strong, very upright grower, needing care in pruning 
to give the head sufficient spread. - .On this account it should bo 
grafted low wdien used for top working, to counteract the well-known 
tendenc}^ of top grafts to rim up. Though not so precocious as some, 
the tree appears to be a regular and good bearer, ^"ieldinga hea\^y crop 
of fruit, very uniform in size and appearance in alternate .years, with 
lighter crops in the o,fi‘ 3mars. The original tree in Lawrence County, 
III, stood until 1897,. when it' was blown dowm 1)3" a storm. 

The specimen shown OU'PI. XXXII was grown in 'the experimental 
orchard ' of the late Wh' S. Miller, Gerrardstown, W. Va., in 'the 
season of 1901. 
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TEKEY APPLE. 

(Syxonyjk: Tevrif Vfhiter; Terr if s Winter; Terry ) 

[x^LATE XXX.IIL] 

III tlio. gradual extension of apple culture soiiiliward from tlie 
regions where this popular fruit is recognized as tlioroiiglii}" at liomo 
and ill congenial adjustment with climatic conditions^ fi‘i:ii.t growers 
liave long sought for varieties that would at the same time eiidiirc 
long summers and intermittent winters and yield fruit that wmiiid bo 
comparable in keeping quality with that of the more northern wrintcr 
varieties when groivn in their native climes. A few early sorts, 
particular!}" those of liiissian origin, such as Red Astrachan and 
Oldeiibiirg*, endure Southern conditions well, but long-keeping winter 
apples,' of good dessert quality, adapted to the South, are few in 
number. Practically all that are now^ grown in a commercial way in 
the Coastal Plain and Piedmont regions of the South Atlantic and 
Gulf States are of American origin, most of them tracing to origins 
below latitude 37'^ N. Among such may be mentioned Shockle}^ 
Yates, and Hall, all of wdiich have been found to succeed through a 
Tricle range of climatic and soil conditions in the South. , 

Of similar character and very promising for Southern apple growuirs 
is the Ten^y, which is illustrated on PL XXXIIL This variety 
appears to have originated as a seedling on the farm of a Mr. Terr}^ 
ill Fulton County, Ga. Mr. 'Terry called the attention of a nursery- 
man,, the late James Sneed, of Morrow, Clayton County, Ga., to 
the character of the tree and fruit, and in 1868 Mr. Sneed, cut scions' 
from it and began propagating it under the name Terry Winter,” 
planting 33 trees of the variety in his owui orchard.^'*' 

In 1884 Mr. S. M. "Wayman, upon settling at Pomona, Ga., found 
trees of the variety in a local nursery there, the stock of ’which had 
CO, mo f,rom the Sneed mirse,i\y, in Clayton County. He wm so much 
pleased with the variety ivhen it eamc into bearing that lie began 
p,ropjigati!ig it cm an extensive scale, liotli fo:r planting in his own 
comiiiercial oridiard and for sale to other planters luuler the name 
Terry lYinter Pippin. In 1885 Mr. I). Beatie found the 
variety in the Cole nursery near Atlanta, which lie bought in that year. 
He continued to propagate' it, and appears to have been the first to 
catalogue it — about 188-5 or 1880. Since that ti,nie it lias been very 
generally disseminated throughout Georgia and neighboring Sfcites. 
It appears ivorthy of general testing, both as a commercial variety, and 
for the family orchard throughout the South and i,n similar w'arm 
regions ■where good keeping sorts of fine quality are feW' in num.ber. 


‘H^etter of J. C. IL Sneed, January 7, 1904. 

Letters of S. M. Wayman, December, 1899, and January, 1904. 
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Since 1892 the Terry lias been listed in the ^'Catalogue of fniits 
of the Georgia State Horticultural Society’’ for culture in central 
Georgia^ having been added to the catalogue upon the reeomiiiendatioii 
of the late Giistav Speth, thou horticulturist of the Georgia State 
experiment station. ■ 

DESCRIPTION. 

Form roundish, to roundish oblique; size medium or slightly beloiv; 
surface moderately siiiooth; color yeliov^y -washed with mixed red, and 
brokenly striped and splashed with crimson, sometimes partially over- 
spread with gray; dots numerous, of medium size, russet, many 
aureole; cavity regular, large, deep, a])rupt, marked w^ith russet; stem 
of medium length, oiie-lialf inch to 1 inch, slender; basin regular, of 
mediuiii size, deep, abrupt, furrowed; calyx, large, segments converg- 
ing or erect, Qje large, closed or partially open; skin thick, tenacious; 
core conic, oval, clasping, small, slightly open;' seeds pliiiiip, brown, 
of medium size, 10 in number; flesh yellow, fine grained, crisp, juicy; 
flavor veiw pleasant, mild siibacid; quality good' to very good; season 
midwinter to March in Spalding County, Ga. 

The tree is of slender, upright liabit, very productive, and inclined 
to overbear. It needs thorough pruning and cultivation to hold the 
fruit up in size. The specimens illustrated in PL XXXIII -were 
growm b ;7 Wa 3 uiiiin and Eiegel, Pomona, Ga., in 1001. 

iriLF.Y PEx\CH. 

(;Synony.m,s: Ilidqi; Ear hj Belle.) 

[PLATE XXXIV.] 

One of the most promising of the newer varieties of the Ciuiioso 
Cling group of peaches is (lie Ililey. This,., variety originated on the 
fruit farm of Ililey Brothers, Fort Vallex'^, Ga. A row" of al:.K')i]t loO 
seed,l,i,i,:igs was grow,n by them from mixed seed of Elberta and Belie, 
phiiited in IvSSO. Of these, the fruit of oneH-'ieo wdii(d,i bore its first 
fruit in 1892 w'as considered desirable' for market. The original tree 
was dest,myed by I'jorers tw'o years after.it bore its first crop of three 
pe„acl.ies,, luit as buds had already been cut from it for propagation in 
orchard, the variety was preserved. Mr. II. A. Ililey, vr,ho .first dis- 
covered its value, considers it a seed.Ung of Belle,, probably, crossed 
with either Tillotso 11 or' Alexander. 

The variety.was christened '"Early Belle,’" and the ' fruit iras .at first 
shipped under that name, but the name was later eba,iiged to Hiley, 
and it appears to have been first catalogued, under that name by Mr. 
J. IL Hale, in. 1900. 

The Hiley has been heavily planted in Georgia as a commercial 
varithy, and is especial Ij" commended as an earl^vsort of good sliippiiig 
quality and excellent flavor. It appears to lie wxirthy of testing in 
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commercial orchards over a much wider area, where a white-fleshed 
freestone, ripening earlier than Mountain Rose, is desired. 

BESCKIPTION. 

Form roundish, often distinctly conical; size medium to large; sur- 
face smooth, -well covered with soft, short, velvet}'' dowm; color creamy 
white, with a bright criiiisou blush on the side exposed to the sun; 
cavity regular, of medium size, moderate depth, and abrupt slope; 
suture shallow except near cavity; apex usually sharp and proniiiient; 
skin rather thin and modex’ately tenacious; stone reddish, oval, long, 
sharply pointed, quite smooth, and leather small; ilcsh creamy white, 
usually slightly stained with red both near skin and near stone, rather 
firm though quite juicy; flavor slightly subacid, pleasant; quality 
very good for so earl}" a variety; season about with Tillotson, June 15 
to July 1 in Houston Count}^ Ga. Reported by Mr. J. H. Hale to 
ripen about August 1 in Connecticut. 

Tree rather slender in growth, with leaves narrower than its sup- 
posed parent, Belle; very productive, and considered equal to its 
supposed parent in hardiness; glands reiiiform; flowers large. 

To the Hiley was awarded the Wilder medal of the American 
Bornological Society at the Boston meeting in September, 1903, upon 
the recommendation of the ad interim committee of awuirds, as a 
promising ne^v variety. 

WELCH PEACH. 

[PLATE XXXV.] 

Ill many portions of the country, where the climatic conditions 
during the growung season favor the development of peaches, the 
production of this delicious fruit is restricted bj" the occurrcBce of 
occasional low temperatures in' winter. This is especial!.}^ true of 
important districts in New England, New York, ai'id the Lake reg'ion, 
the climate of which is faimrable to peach growing if g('')od varieties 
can be foiii'id that "will endure occasional I'uiniimiiu torn peratu res of 
— lO'""' to —15''-' F. i'll December, January, or February, wdien the trees 
are dormant. The earlier commercial orcha'ixis of those regions were 
planted with little reference to the fruit-hud hardiness of the varieties, 
the most popular sorts being of the Crawford and Oldinixoii types. 
These succeeded well in favorable seasons, but usually failed when 
iiiiiiiiniim temperatures loiver tlian -—10'“' F. occurred. The general 
failure of these varieties to produce regular crops aroused a very 
general interest in tlie development of hardy , types , of the peach 
throughout the North about thirty years ago. ' The occurrence of low. 
temperatures over wide areas daring the winters 'of 1873-7S and 
1874-75. brought to light' the fact that one of the Jy pea mO'St resistant 
to winter cold was that which had been grown both in , the form of, 
budded trees and , seedlings for many years in dili'erent sections of 
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Connecticut, New York, and Michi^^-an, under .such names a,s Oon 7 %ecti-- 
cut^ Stanlei/s Late^ Suga/i\ Jemiy Lincl^ Leopard^ Queen, of Sheia^ Sea- 
grovds Srnocl\ CJass^ and lliWs OhilL The place, time, and source of the- 
introduction of this type of peach to America are as yet undetermined, 
but it was frequently found to endure temperatures that destroyed 
the fruit buds of the other varieties in the same orchards, and thus- 
achieved marked popularity among commercial planters in the regions , 
mentioned. The form of the type that had long been perpetuated by a. 
Mr. Hill, of Chili, Monroe County, N. Y., v/as very widely propagated 
and planted under the name HUP s Chili f and soon became the-, 
leading commercial peach of the mo.st northern peach districts. This, 
variety or type reproduces itself through its seedlings quite closely^, 
and for a number of years many nurseries in Michigan propagated! 
their stocks of it for sale as seedlings. The resulting trees, when they 
came into bearing in the orchards, were chiefly of the Chili” type,, 
though several wide variations in color of flesh and time of ripen- 
ing have come to notice, several of which, such as Lewis, Brown,. 
Early Hasted, and Early Michigan, have been named and propagated.. 
Others, like Lafleur, that vary but slight^, are considered sufficiently' 
supeidor to the parent in some important particulars to be >Yorth 3 ^ of a: 
distinct name and place in the orchards. 

The variety of this tjqie to attain commercial notice most recently" in 
western Michigan is the Welch, the original tree of which was received 
by Mr. Charles B. Welch, of Douglas, Mich., in 1880, in a bundle of 
25 seedling ‘‘Chili,” from the nearlw nurseiy of Walsh and Wade. 
Of these 25 seedlings, all proved to be good typical “Chili” except- 
the one now described, and one other, which was a good white- 
fleshed freestone. The tree of the Welch ripened its fruit noticeably 
later than the Chili, and was found to 3 ueld fruit of superior qualit 3 ^,, 
as well as to be less subject to injuiy by curl-leaf and drought than 
its parent and equall 3 ^ as resistant to cold. At the request of Mr-. 
Welch, a few trees were propagated from it by the late Mr. James F. 
Ta 3 dor, of Douglas, Mich., about 1888 to 1890, and its propagation 
and planting has gradually increased in western Allegan County since 
that time. It is considered equal to its parent in every respect amf 
superior in habit of growth of tree, ability to endure drought and 
resistance to curl-leaf and rot, and ripens at a more opportune time,, 
thus lengthening the season of supply of hardy varieties. So far as” 
known it has not been fruited in other States than Michigan, but is- 
considered worth}" of test throughout northern peach districts. 

DESCKIPTION. 

Form roundish to slight!}" obovate; size medium to large; surface** 
smooth, very slightl}" downy, color rich, rather light 3 mllow, with a 
bright blush of red on the exposed side; cavity regular, medium in 
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slope and depth; suture shallow except at apex^ wliicli is Eiinute, 
rarely projecting beyond the suture; skin rather thick and tenacious, 
slightly acid; stone small to medium., plump, oval, free; flesli light 
yellow, cpiite firm, yet molting and juicy; flavor sprightly siihackl and 
vinous; quality good to very good, specially adapted to shipriient a,nd 
ca,!:ming; season moderately late, a few da}^s after Chili, about Septem™ 
bcr 20 to 30 in Allegan County, Mich. 

Tree a vigorous though rather, slender, upright grower, rooting 
more deeply than Chili, and therefore enduring drought better, hard}^ 
and regularly productive; leaf glands, large, numerous, reniform; 
flowers small 

The specimens illustrated on PL XXXV were grown, by the late 
Mr. James F. Taylor, Douglas, Mich., in 1903. 

SPLENDOn imUNE. 

[PLATE XXXVL] 

Among the prune growers of the Pacific coast the desirabilitj^ of an 
earlier and larger variety of plum than the Agen (synonyms, Petite^. 
Irench^ etc.) suitable for curing into prunes has long* been recognized. 
Tlie prune-growing sections of the Old World, especially those of 
France, have been canvassed, and several more or less promising sorts 
now under commercial test have been secured within the past ten 
years. Meanwhile Mr. Luther Burbank has been at work upon the 
problem from the plant breeder’s standpoint, and has produced at 
least two very promising varieties, Splendor” and Sugar,” which, 
are illustrated in PL XXXVL 

Splendor is stated by Mr. Burbank to have been grown from seed 
of the Agen, or common ‘‘French” prune of California, which was 
first introduced to California from France in the form of scions 
brought to San Jose in December, 1856, by Louis and Pierre Pellier, 
It was the result of a cross by Pond (synonyms, Pond Seedlmg^ 
llimgarimi Prmie^ Grasse Prune PAgen^ etc.), an English variety of 
large size that has long been grown throughout the plum -growing 
districts of the Northern and Eastern States. Splendor was first 
described and offered for sale by Mr. Burbank in bis catalogue of 
“New creations in fruits and flowers” for 1893, where it was pro- 
visionally listed under the designation “Crossbred Prune A. P.-SIS,” 
The original tree and the right to propagate and introduce the 
variety were purchased of Mr. Burbank soon thereafter by the Stark 
Brothers Nurseries and Orchards Company, who introduced it under 
the name “Splendor” in 1894. It is now under test in commercial- 
orchards throughout the Domestica plum districts of the United 
States and Canada, and promises well as a shipping, dessert, and curing 
'''■plum.;'."' , , . . 
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DESCRIPTION. 

Form oblong* oral to obovate, with a rather distinct neck; size 
iiiediiim to large; cavity regular, small, shallow; stem medium to 
long; suture shallow, except near apex; apex very slightly depressed; 
surface smooth, glossy, purplish red, with minute russet dots and 
covered with a rather profuse bluish- bloom; skin iiioderately thick 
and tenacious, slightly acid; stone small to medium, long, oval, free; 
flesh yellowish, translucent, with light veins, of meaty texture; flavor 
sweet and rich; xpiality veiy good; season about a week earlier than 
Agen in Sonoma County, Cal. 

The tree is described by Mr. Burbank as resembling its 'female 
parent in general appearance, with more sturdy branches, abundantly 
vigorous and productive. The fruit hangs long to the tree, and 
objection to it has on this account been made by some prune growers, 
as it renders picking of the fruit from the tree necessary instead of 
shaking it to the ground. This characteristic should commend it to 
Eastern growers in sections where occasional high winds at ripening 
time damage the crop by shaking off and bruising. 

The specimen illustrated on PL XXXVI was grown by Mr. Leonard 
Coates, at Napa, CaL, in 1902. 

SUGAR PRUNE. 

[PLATE XXXVL] 

This very promising seedling of Agen (synonyms, Peiite^ French^ 
etc.) is not known to be the result of a cross with any other varietjL 
It gives every indication of surpassing its parent in all the qualities 
that go to make up a first-class drying prune, being equal in all 
observed characteristics and superior in sweetness, size, earliness of 
ripening, and rapidity of curing. 

The variety was named by Mr. Burbank, and appears to have been 
described first by the late B. M. Lelong in the preliminaiy report of 
the California State board of horticulture for 1897-1898. It was 
introduced by Mr. Burbank in the form of scions for grafting and a 
few two-jmar-old trees on peach roots in 1899. On account of its 
earliness, it quickly assumed commercial importance in the California 
prune districts, and has been top grafted on other prunes and on 
almonds to the extent of hundreds of acres in that State and in Oregon. 
Its behavior thus far marks it as the most promising cuidng prune yet 
brought to notice. 

DESCRIPTION. 

Form oblong to oval oblong or obovate; size medium to large (very 
large for the Agen class); cavity regular, medium in size, depth, and 
^slope; stem short, rather slender, loosening easily when ripe; suture 
shallow, extending from cavity to apex; apex depressed; surface 
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smooth, dark purplish red with minute russet dots and rather slight 
bluish bloom; skin modern tety thick, tenacious; stone mediimi to 
large, oval, cling; flesh 3 "ellowish, translucent, ineatv, moderately 
juicy; flavor, very sweet and rich; qualit}^ very good. Season about 
three to four weeks earlier than Agen in Sonoma County, Cal. The 
tests made by the chemist of the experiment station of California 
show this variet}" to be distinctly richer in sugar than Agen, while 
practical tests on a large >scale have demonstrated its quick-curing 
character. Its large size (the dried fruit running 20 to 30 to the 
pound) renders it popular with consumers. On account of its earli- 
ness, it is considered especially promising for the prune districts of the 
Paciflc Northwest, Tchere untimel}- rains not infrequently interfere 
with the curing* of the later varieties. 

The tree is a more vigorous growmr than its parent and a heavy 
bearer. It is considered % the originator to be less subject to injury 
by spring frosts than the parent varietju 

The specimens illustrated on PL XXXVI were grown by Mr. 
Burbank on his trial grounds at Sebastopol, Cal., in the season of 1900. 

HEADLIGHT GEAFE. 

[PLATE XXXVII.J 

One of the things long desired by Southern fruit growers is a good 
table grape, sufficiently resistant to leaf and fruit diseases to endure 
the climatic conditions of their section. Many varieties have been 
brought forward from time to time; but of the older sorts especially 
adapted to table use not one, either foreign or native, has yet proved 
successful over any large area. One of the most promising recent 
introductions in this field is the Headlight, which was originated by 
Prof. T. V. Munson, of Denison, Tex., in 189o. It is reported by the 
originator to be a seedling of Moj^er— the result of a cross of Brilliant 
upon the former variety. Its desirable qualities of vigorous growth, 
disease-resistant foliage, productiveness, and early ripening render it 
wmrthy of thorough testing throughout the South. 

It appears to have been described first by Professor Munson in 
the Catalogue of the Texas State Horticultural Society for 1899 in a 
tabular list of promising varieties not yet introduced. It was first 
disseminated commerciallj^ by the originator in 1901-1902, 

DESCRIPTION. 

Cluster cylindrical, small to medium, averaging about equal to Deb 
aw^are, veiy compact and usually shouldered; berr}" small to medium, 
round, adhering firmly to pedicel; color dark red, covered with 
bluish bloom; skin moderately thick and tough, endurihg handling 
without injury; pulp translucent, green, tender, juicy; seeds few, 
small to medium; flavor very pleasant, sprightly and vinous, without 
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foxiiiess; quality veiy good; season very early, ripening' with Champion, 
and hanging long on the vine without deterioration in attractiveness or 
quality. It is also considered promising as a wine grape for the South. 

The vine is vigorous, short jointed, and very productive, and so far 
as tested distinctly resistant to cold, having endured —15'^ F. at 
Denison, Tex., without injury. 

The specimen cluster illustrated on PL XXX Vll is rather below 
the characteristic size. It was grown in the vineyard of Prof. T. V. 
Munson, at Denison, Tex., in 1903. 

CABDIKAL STBAWEEEEY. 

[PLATE XXXVIII.J 

Since Hoveygave to the world his famous ‘Mlovey Seedling’’ straw- 
berry in 1831, there has been an almost unbroken succession of new 
sorts of this popular fruit. Differing widely as these varieties do in 
their important characteristics, it is now very generally agreed among 
fruit growers that no one variety has yet been produced or is likely 
to be developed that will excel all others in all the qualities that go 
to make up a desirable variety. The highest flavor and adaptability to 
culinary use are rarely found in the same sort, while ability to endure 
shipment well is still less frequently encountered in productive sorts 
of good color, size, and flavor. The varieties of greatest commercial 
importance at present are doubtless those that combine in largest 
degree fair size and productiveness with firm texture, attractive color, 
S3mimetrical form, good flavor, opportune season of ripening, and 
adaptability to a wdde range of climatic conditions. 

One of the most promising of the recently originated varieties that 
are now being tested in various sections is the Cardinal, which is 
illustrated in PL XXXVIII. This variety traces to one of a number 
of seedlings discovered by Mr. George J. Streator, of Garretts ville, 
Ohio, in 1896, in a portion of his vegetable garden where strawberries 
had previously been grown. These little seedling plants were carefully 
transplanted to a location where they could be brought into fruiting, 
and were held under observation for two years. The one afterward 
named Cardinal ’’was from the start noticeably superior to the others 
in vigor of growth and healthiness of foliage, and when fruited was 
found to yield a good crop of very desirable berries. After several 
years of observation of its behavior, the originator secured plants of 
about 40 leading varieties and planted a trial bed for comparison, in 
which the Caf(iinal was found by capable judges in 1903 to surpass 
them all in vigor, productiveness, and other important market qual- 
ities on the clay loam soil in Portage County, Ohio, where the test was 
made. It is considered well worthy of testing by commercial growers 
throughout the country. 
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DESCBirTION. 

Form, roiiiidish or roundish conical, occasionally slightly compressed 
and broadened, rarely necked; size, medium to large; surface, glossy, 
bright crimson, not fading; ripening evenly; seeds, small and mostly 
depressed; calyx, large, tenacious, pale green; flesh, quite firm and 
solid, saiiiioii red, jiiicju but apparently of good shipping quality; 
flavor subacid, sprightly, with distinct aroma; quality, good to very 
good, especially for caiiiiing; season, medium to late, closely following 
Biibach, about the first week in June in Portage County, Ohio, 

The plant is pronounced a veiy vigorous grower, with foliage resist- 
ant to rust, and an abundant plant maker. The blossoms are imperfect. 
The fruit is borne on strong trusses and the variety is reported to be 
enormously productive. 

The specimens illustrated on PI. XXXVIII, reduced to four-fifths 
diameter, were grown by the originator, Mr. George J. Streator, at 
Garrettsville, Ohio, in 1903. 



THE REIATION OF FORESTS TO STREAM FLOW. 

By James W. Touhet, 

Collaborator, Bureau of Forestry. 

INTEODUCTIOK. 

For the purposes of the present discussion forest’’ must be under- 
stood to mean a growth of trees sufBcientlj dense to form a 
unbroken canopy of tops, not a scattered grow^tli of low, round-headed 
trees with bushes and herbage constituting the dominant types of 
vegetation. 

Forests of this kind do not occur in the United States where the 
mean annual precipitation falls below 18 to 20 inches, except on 
restricted areas where unusual conditions prevail. The line of sej^ara- 
tion between the great eastern forest area and the plains approximately 
coincides with a north and south line marking a mean annual rainfall 
of 20 inches. The streams which rise in the Eocky Mountains and 
flow eastward are bordered b}^ forests for long distances into the 
plains, where the annual rainfall is much less than 20 inches. These 
forests, however, are not so much a result of the rainfall in the regions 
where they occur as of surface and seepage flow from adjacent regions. 
The mesquite forests of the desert regions of southern Arizona, where 
the mean annual rainfall is but 8 to 12 inches, are made possible b}^ the 
seepage and surface waters from the adjacent mountains. 

The question of the exact relation w^hich exists between forests and 
stream flow has long been under discussion. The broad fact that a 
relation exists is indeed indisputable. Forest destruction always 
produces a change in the character of the run-off. But the scientific 
determination of all the causes which produce this effect, and of their 
relative impoifance is a difficult and complicated matter. In spite of 
the fact that for many years European forest experiment stations 
have been carrying on observations^ measurements, and experiments 
designed to clear up this subject, final conclusions covering the whole 
field have not yet been established. In this country almost nothing 
has ever been done to secure accurate data for the investigation of 
this problem as a whole. Some light, however, has been thrown on 
the subject by means of a series of observations which have been 
going on for several years in the San Bernardino MouBtains in 
southern California. It is the purpose of the present article to make 
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elearnvliat are the various factors entering into the problem, and to 
state some of the more- important facts that these observations in 
soiithem California reveal. 

Ill the San Bernardino Mountains records of precipitation for several 
years, at a large nuinber of stations, show that differences in forest 
cover are closel}^ correlated with differences in rainfall. This correla- 
tion is so close that it is possible to judge the mean annual precipitation 
with a fair degree of accuracy from the appearance of the forest alone. 
In these mountains forests cover the slopes wherever the mean annual 
rainfall exceeds 20 to 2-1 inches; however, on southern and western 
slopes forests of equal density represent a larger rainfall than on 
northern and ea>stern slopes. 

Other things being equal, regions having the greatest rainfall bear 
forests of the greatest density and luxuriancy of growth; but where 
the mean annual rainfall falls below IS to 20 inches, types of vegeta- 
tion in which trees predominate are replaced by those in which shrubs 
and herbage predominate. 

WHAT CAUSES EAINFALL. 

Because rainfall is most abundant where forests grow, many believe 
that forests exert an important influence on the amount of precipita- 
tiom A more reasonable inference, however, is that mmfall is the 
great factor in controlling the distribution amd density of forests. 

Precipitation occurs whenever the air is suddenly cooled below the 
dew-point. The most effective cause of this is the expansion of air on 
ascending. This upward movement is caused very largely by cyclonic 
storms. 

Whether forests have any appreciable effect in cooling the air to 
below the de^v-point is uncertain. From the known effect of forests 
on the temperature and relative humidity of the air, it is reasonable 
to infer that they may have some such effect, at least to a small degree^ 
and consequently that the}" have sqme influence in increasing precipi- 
tation. The present evidence, however, derived from many series of 
observations conducted in Europe and elsewhere, is so conflicting that 
a definite answer to this question, having the stamp of scientiflc 
accuracy, is not possible. 

WHAT BECOVIE8 OF THE EAINFALL. 

That the excessive desti'uction of forests is followed by the drying 
up of streams and springs and by a diminution in the minimum flow of 
rivers is a well-established fact. The forest is the most effective agent 
known in regulating the disposition of the precipitation after it reaches 
the ground. 

Rainfall escapes from the ground upon which it falls in five way — 
through evaporation, transpiration, surface run-off, seepage run-off, 
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and deep seepage. By evaporation is meant the moisture which passes 
into the atmosphere in the form 'of vapor from water and soil surfaces 
and from objects resting upon such surfaces, including vegetation. 
Transpiration is that portion of the rainfall which sinks into the soil, 
and which is later taken up by the vegetation through the roots and 
given off to the atmosphere through the stems and foliage. To this 
latter should be added, although not actually a part of it, the compara- 
tively small amount of moisture taken up by the vegetation, but which 
through chemical change becomes a part of the organic vegetable 
structure. By surface or superficial run-off is meant that portion of 
the precipitation which, from the time of falling until its exit from the 
drainage basin, passes over the surface without gaining access to the 
soil. On the other hand, seepage run-off is meant that portion of 
the rainfall which sinks into the earth, but which later reappears on 
the surface at lower elevations, and with the surface run-off escapes 
from the drainage basin in the streams. deep seepage is meant 
that portion of the precipitation which sinks into the soil, but to such 
depths that it does not reappear later on the surface of the drainage 
basin. 

Evaporation and transpiration are frequently classed together as 
evaporation. In the irrigated parts of the West they are together 
known as “ fly-off.” So, also, the rainfall which does not escape through 
evaporation and transpiration or through deep seepage is often classed 
as run-ofl‘ or stream flow. 

1)0 FORESTS INFLUENCE EVAPORATION? 

In order that the moisture which falls to the earth in the form of 
rain and snow should be most efficient in sustaining vegetation and in 
feeding streams, as little as possible should escape in the form of , 
evaporation. Under the best of conditions a very large part of the 
annual rainfall is returned to the atmosphere through evaporation. 
For humid regions, bearing the same types of vegetation, the amount 
does not vaiy much from 3?ear to year, no matter what the fluctuations 
in rainfall are — a fact first made known by Messrs. Lawes, Gilbert, 
and Barrington in the classical Rothamsted investigations. These 
gentlemen explain this persistency in the rate of evaporation by the 
fact that heat and abundant rain seldom occur at the same time. Con- 
sequentl}", in a wet season, the lower temperature and more or less 
saturated atmosphere prevent excessive evaporation; while in a dry 
season, although the temperature is higher and the air drier, there is 
less water to evaporate, and the two extreme conditions balance each 
other so far as the amount of evaporation is considered. This is riot 
true, however, in arid and subarid regions, because during years of 
minimum rainfall the upper layers of the soil are often so dry for 
months at a time that there is very little moisture to evaporate, while 
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on tlie other hand during years of maximum precipitation the atmos- 
phere is not sufficiently saturated to check rapid evaporation. 

There is little or no difference between evaporation from a water 
surface and from any other surface that is thoroughly wet, when both 
are exposed to the same atmospheric conditions. The evaporation 
from a water surface is, however, always the same under the same 
conditions, but it is not the same -from other surfaces, because they 
vary from completely wet to completely dry. 

In the forest the crowns of the trees remain wet but a short time 
after precipitation. During this period, however, the evaporation is 
undoubtedly very rapid, on account of the large surface and from the 
fact that the crowns are exposed to the wind and sun. But in a long 
series of investigations made at the Forest Experiment Station at 
Nancy, France, and recentl}^ published, it was found that a deciduous 
forest near that station held back from the ground less than 8 per 
cent of the total precipitation. Although this is almost immediately 
returned to the atmosphere in the form of evaporation, it is a com- 
parativel}" small amount of the annual rainfall. On the other hand, 
evaporation from the soil in the open and in the forest continues often 
for long periods after the precipitation ceases. After the crowns 
become dry, evaporation is much retarded in the forest, because the for- 
est floor is protected from the wind and sun, To such an extent is this 
true that the loss of moisture through evaporation is much less than 
that lost from an equally saturated soil or from a water surface in the 
open. Repeated European observations, extending over long periods 
of time, and shorter observations made in this country, cohelusively 
show that evaporation from water or other wet surfaces on the floor 
of the forest is but one-third or one-fourth that from similar surfaces 
in the open. From the investigation of the moisture content of soils 
in the San Bernardino Alountains, the results of which are as yet 
unpublished, it appears that the first foot in depth of the mineral soil 
in the forest may contain two or three times as much moisture as soil 
of the same general character from similar situations in the open. 

During the summer it is impossible to determine by actual measiire- 
ment the loss of water from the soil either in the forest or in the open, 
because conditions as to moisture content constantly vary. During the 
winter, however, the evaporation from a snow surface can be measured 
with a fair degree of accuraejT Measurements made in the San 
Bernardino Mountains show that evaporation from snow surfaces may 
be four or five times as great as from water surfaces under >similar 
exposure, and also that the rate of snow evaporation is profoundly 
influenced by the wind. In our Western mountains, where the snows 
are exposed to dry winds, the loss through evaporation is a large per- 
centage of the total snowfall. In the San Bernardino Mountains, 
snowfalls a foot in depth are sometimes evaporated in two or three 
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da.7S without even moistening the soil In so far as forests check the 
winter winds and provide shade, they lessen -winter evaporation. 
This lessening of the evaporation' from snow surfaces, through the 
action of forests, is seen in the fact that snows linger iniicli later in 
spring in well-wooded regions than in open areas. 

It appears, then, that forests materiall}^ retard evaporation, both of 
soil moisture and of snowfall. 

BO FORESTS INFLUENCE TRANSPIRATION? 

When land is covered with vegetation a certain amount of the rainfall 
is taken up by the growing plants. A small part, through chemical 
change, becomes incorporated into the plant, but the larger part is 
returned to the atmosphere through transpiration. Although those 
who have investigated this >subject are no means in accord, there is 
reason to believe that considerable difference exists in the amount of 
water taken up by the different types of vegetation in the process of 
groivtli. On the whole, the forest probably takes up less ivater from 
the soil than the average agricultural crop. Risler, from a lengthy 
series of investigations, reached the conclusion that forests actually 
take up less than one-half as much water from the soil as the average 
agricultural crop. 

The above would lead one to infer that where the soil, if not covered 
with forest growth, is clothed with grass or some other low form of 
vegetation, the return of moisture to the atmosphere, through evapora- 
tion and transpiration, or, in other words, the ^^fly-oflV’ is less from 
the forest than from the open. But in regions having a short wet 
season followed by a long dry one the return of moisture to the atmos- 
phere is probably greater from a forested area, because in the open 
for a large part of the ye^r there is very little to evaporate, and the 
scanty growth of grass and other low forms of vegetation gives little 
opportunity for loss through transpiration. 

THE INFLUENCE OF FORESTS IN REGULATING THE :BUN-OFF.V 

Stream flow consists of both surface run-off‘ and seepage run-off. 
Although these two can not be separately determined, total rnn-off 
admits of accurate measurement. Sui’face run-off may be considered 
as flood water, while seepage run-off is that portion of the drainage 
which gives the streams a sustained flow. It is evident that any factor 
which decreases the surface or superficial run-off and increases the 
seepage run-off is of the utmost importance in regulating the flow of 
streams. 

The proportion of flood water to seepag^^ rapidity 

of the rainfall. It is well known from direct observati^^^^ a slowly 
falling, prolonged rain, even on the naked soil of steep slopes, is all 
taken up by the soil. On the other hand, a heavy short 
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duration, falling on the same vslope, may largely escape as ruii-otf. In 
the first instance each drop has time to be absorbed by the soil, wliile 
in the latter the accumulation of drops is more rapid than the absorp- 
tion, and the excess moves over the surface to lower elevations. The 
forest canopy very perceptibl}’^ extends the period of time during wliicli 
the rain reaches the soil, and in this way lessens surface run-off. 

Again, forests, by cheeking the velocity of the wind and coverings 
the inineral soil with a thick layer of dead leaves and other forest 
litter, effectively prevent soil transportation by both wind and water. 
Oil high elevations, where streams generally have their birth, the iiitlii- 
erice of the forest in this respect is of the utmost importance. So great 
is this influence that it exerts a marked effect upon topograi:)hy. In 
mountainous regions particularly, the repeated destruction of forests 
permits the soil formed by the decomposition of the rocks at the sources 
of streams to he transported to lower elevations, with a consequent slow 
change in the details of the landscape. Such regions, if unforested, 
are apt to have precipitous slopes and scanty soil on the higher eleva- 
tions. In that ease there is no adequate medium to absorb the rain, 
and it flows over, the surface. On the other hand, if such regions are 
well wooded, the slopes are less precipitous, and a considerable depth 
of soil usually covers the broad summits. As a result, the rain water 
is- absorbed and the surface flow is reduced to a minimum. 

Not only is it essential to have an adequate medium present to absorb 
the rain, but it must be of such character as to absorb quickly. The 
rapidity with which rain is absorbed is very largely governed by the 
physical properties of the soil, the organic litter upon it, and the 
vegetation. Decayed organic matter, by itself or in combination with 
mineral soil, absorbs moisture much more rapidly than soil containing 
little or no organic matter; hence, the greater the amount of leaf mold 
and other litter, the more rapidly will the rain be absorbed. Kapidity 
of absorption is also influenced by the degree of looseness of the 
iiiiiieral soil. In the forest the mulch of leaves and litter keeps the 
mineral soil loose and in the best condition for rapid absorption. 

Not all the that is not absorbed by the soil where it falls reaches 
the streams by flowing over the surface. Much of it is taken up in 
passing from the place of failing to the stream. The amount taken 
up depends upon the obstructions in its pathwa^n Where there are 
no obstacles, as on barren ground, the moving water, by eroding 
channels, forms small rivulets, and these largei* and larger ones, which 
flow , with constantly increasing velocity. As a result, the water.'passes ■ 
rapidly over the surface, and but little gets into the soil When to 
soil is covered with obstructions, such as are offered by a forest with 
its accumulation of litter and vegetable growth, the rain which is not 
immediately absorbed is checked in its flow over the surface. The 
water, being held back, is finally taken up by the soil and thus pre- 
vented from forming small rivulets through erosive action. 
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The forest, in extending* the time during wliieh the rain reaches the 
soil, in its effect upon local topography, and in supplying a larger and 
better iibsorbing medium, mmst necessarily- have a profoiind iniitience 
in increasing the seepage rim-ofl', and in proportionately decreasing 
the surface flow. 

COMPARISON OF RUN-OBE I’ROM FORESTED AND NONFORESTED AREAS. 

There are so many complex conditions influencing the flow of 
streams that it is extremely difficult to determine the effect of forests 
on run-off by?^ the comparison of the discharge of streams on forested 
and nonforested catchment areas. It is believed by^ many that stream 
flow is so largely influenced by^ the amount, intensity, and character 
of the precipitation, the configuration and area of the catchment basin, 
the character of the absorbing medium and the underlying rocks, and 
the general climate, as weII as the forest itself, that we shall probably 
never be able to measure quantitatively^ the influence of forests on the 
flow of streams by the comparison of forested and nonforested regions. 
Catchment areas differ so greatly in the features mentioned above that 
our most conservative and able investigators have been forced to the 
conclusion that ^'in respect to run-off, each stream is a law unto itself.” 
Although the above is probably in the main true, yet, by’' the careful 
selection of small catchment basins for comparison, it appears that the 
influence of the forest in diminishing the surface run-off* can be deter- 
mined with a fair degree of accuracyL When the catchment areas com- 
pared are in the same region, are influenced by?- the same or nearly^ the 
same climate and precipitation and by’' the same storms, have approxi- 
mately’' the same configuration and area, and have a similar mineral 
soil and underlying rocks, the effect of these various factors on the 
run-ofl* can be ignored, and the diff*erences in the behavior of the stream 
flow on the forested and nonforested areas can be assigned to the 
influence of the forest. 

In a careful study of the behavior of the stream jjow on several 
small catchment areas in the San Bernardino Mountains, it has been 
found that the effect of the forest in decreasing surface flow on small 
catchment basins is enormous, as shown in the following tables, where 
three well-timbered areas are compared with a nontimbered one: 


Precipitation mid run-off diirbig December^ IS99, 


AieaSf 

catchment 

basin. 

Condition as to 
coYer. 

Precipita- 

tion. 

Rtm-off 
per square 
mile. 

Run-Off in 
percent- 
age of pre- 
cipitation. 

Sq. mites. 


Inches, 

Acre-feet. 

Per cent 

0.70 

Forested. 

19+1 

: '36- 

3 

1.05 


19+ 

73+, 

G 

1.47 

.....do 

19+ 

70- 

6 

'' ' -53 

Nonforested.... .... 

13- 

312+ 

40 
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At the beginning of the rainy season, in early December, the soil on 
all four of these basins was very dry as a result of the long dry 
season. The accumulation of litter, duff, humus, and soil on the 
forest-covered catchment areas absorbed 95 per cent of the unusually 
large precipitation. On the nonforested area only 60 per cent of the 
precipitation was absorbed, althougli the rainfall was much less. 


HainjaU and run-off diinnrj January, February, and March, 1900. 


Area of 
catchment 
basin. 

Condition as to 
cover. 

Precipita- 

tion. 

Run-off 
per square 
mile. 

Run-off in 
percent- 
a,ge of pre- 
cipitation. 

Bq. miles. 


Inches. 

Acre-feet. 

Per cent 

0.70 

Forested 

24 

452+ 

35 

1. 05 

do 

24 

428+ 

33 

1.47 


24 

557+ 

43 

.53 

Nonforested 

16 

828+ 

95 


The most striking feature of this table as compared with the previ- 
ous one is the uniformly large run-otf as compared with the rainfall. 
This clearly shows the enormous amount of water taken up by a dry 
soil, either forested or nonforested, as compared with one already 
nearly filled to saturation. During the three months here noted, on 
the forested basins about three-eighths of the rainfall appeared in the 
run-off, while on the nonforested area nineteen-twentieths appeared in 
the run-off. 


Rapidity of decrease in run-off after the (dose of the rainy season. 


Area of 
catchment 
basin. 

Condition as to 
cover. 

Precipita- 

tion, 

April run- 
off per 
square 
mile. 

May run- 
off per 
square 
mile. 

June run- 
off per 
square 
mile. 

Bq, miles. 


Inches. 

Acre-feet, 

Acre-feet 

Acrc-feet 

0. 70 

Forested ■ 

1,6 

153- 

66- ' 

25- 

1.05 

.do 

1.6 

146- ! 

70+ 

30- 

1.47 

do 

1.6 

166-}- 

74+ 

30+ 

•"i 

Nonforested 

1 

56+ 

2- 

0 


The aboye table clearly shows the importance of forests in sustain- 
ing the flow of mountain streams. The three forested catchment 
areas, which, during December, experienced a run-off of hut 5 per 
cent of the heavy precipitation for that month, and which during Jan- 
uary, February, and March of the following year had a nm-off of 
approximately 37 per cent of the total precipitation, experienced a 
well-sustained stream flow three months after the close of the rainy 
season. The nonforested catchment area, which, during December, 
experienced a imn-off of 40 per cent of the rainfall, and which during 
the three following months had a run-off of 95 per cent of the precip- 
itation, experienced a run-off in April (per square mile) of less than 
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oiie-tilircl of that from the forested catchaieiit areas^ and in June the 
flow from the iionforested area had ceased altogether. 

DO FORESTS INCREASE THE RUN-OFF? 

OAving to the very complex nature of the investigation invohved in 
detemiiiiing the efi:'ect of forests on the amount of run-off, the avail- 
able evidence does not admit a definite answer that will be of general 
application. It is reasonably ceidain from present evidence that in 
some regions the effect of the forest is materially to increase the run- 
off'. It appears equally certain, however, that in other regions, and 
on certain classes of catchment areas, the effect of the forest is to 
materially decrease the stream flow. 

Mr. Eafter, in his recent publication, ‘M^elation of rainfall to run- 
off,’’ makes this statement: With similar rainfalls, two streams, one 
in a region having dense primeval forests, the other in a region 
wholly or partially deforested, will show different run-oft‘. The one 
with the dense forest Avill shoAv a larger run-ofl; than the stream in the 
deforested area.” This author concludes, from the careful study of a 
large number of catchment areas in the State of New York, that the 
effect of the forest on at least a portion of the area studied is to 
increase the run-off to an amount equal to from 5 to 6 inches in depth 
over the entire catchment area. 

In humid regions, where the precipitation is fairly evenly distrib- 
uted over the year, and where the catchment area is sufficiently large 
to permit the greater part of the seepage to enter the stream aboAm 
the point where it is gauged, the evidence accumulated to date 
indicates that stream flow is materially increased by the presence of 
forests. 

In regions characterized by a short wet season and a long dry one, 
as in southern California and many other portions of the West, 
present eAddence indicates, at least on small mountainous catchment 
areas, that the forest very materially decreases the total amount of 
run-off. ' 

Annual rainfall and run-off on forested and nonforested catclunent areas in tlw 
San Bernardino Mountains^ California. 


Area of 
catchment 
basin. 

Condition as to 
cover. 

Precipita- 

tion, 

' 

Rxm-off 
per square 
mile. 



Run-off in 
percent- 
age of pre- 
cipitation. 

Sq. miles. 


Inches. 

Acre-feet. 

Per cmL 

0.70 

Forested 

46 

731 

■■ "28 

1; 05 


46 

, : 756 

30 

1.47 

.....do 

46 1 

904 

36 


Nonforested 

■ 30 

1,192 

69 
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On small noiif crested catchment areas in the West, and possibly 
Oil large ones as well, a very large part of the heavy precipitation 
of the rainy season flows over the surface, quickly reaches the stream, 
and is discharged from the catchment area as flood ivater, iiuich as 
water escapes from the roof of a building. On such areas the actual 
loss through evaporation during the dry season is probably far less 
than from a well- wooded area, because the surface soil and streams 
are dry and there is very little moisture left to evaporate. On such 
denuded areas it appears that the run-off for the few months that the 
streams flow is considerablj^ larger than that for the entire year from 
similar forested areas. Although a nonforested area may, in certain 
instances, produce a larger run-off than a forested one, this probably 
never occurs except when the run-off fi*om the nonforested area is 
largeW flood water, and of destructive rather than constructive 
significance. 

CONCLUSION. 

Ill conclusion, it may be said that although the forest may have, on 
the whole, but little appreciable effect in increasing the rainfall and 
the annual run-oft‘, its economic importancefln regulating the flow of 
streams is beyond computation. The great indirect value of the forest 
is the effect which it has in preventing wind and water erosion, thus 
allowing the soil on hills and mountains to remain where it is formed, 
and in other ways providing an adequate absorbing medium at the 
sources of the water courses of the country. It is the amount of water 
that passes into the soil, not the amount of rainfall, that makes a 
region garden or desert. 



BETEEMINATION OF EFFECT OF PRESERVATITES IN 
FOODS ON HEALTH AND DIGESTION. 


By H. W. Wiley, M. D., 

Chief of the Bureau of Chemistry. 

Reasons for the Investigations. 

The Secretary of Agriculture is charged by law with the deter- 
mination of the injurious effects which may be exerted upon health 
and digestion by preservatives, coloring matters, and other substances 
added to foods. It is important that decisions as to the effects of these 
substances shall rest upon indubitable evidence, which, in many cases,, 
is not now at hand. To throw additional light on this subject an 
extensive series of experiments has been undertaken in the Bureau of 
Chemistry for the elucidation of some of the problems involved. In 
order that just decisions should be reached it was first necessary to elimi- 
nate, in so far as possible, all bias or prejudice concerning the matter* 
Nearly everyone has acquired, l\y reading the results of experiments: 
or opinions, some definite ideas concerning the favorable or unfavor- 
able action of these added substances, wfitli mai\y of which the consumer 
of food products is brought into daily contact. There may be cited,, 
for instance, the coloring matter which is added to butter and cheese^ 
sometimes to milk and cream, and the chemicals added to green vege- 
tables (such as peas and beans), in order to produce and maintain a 
deep green color. The latter are usually salts of copper or zinc,, 
generally copper. Of late, in preserved meats, in addition to the 
familiar preservatives which are at the same time condimental, such 
as sugar, salt, and wmod smoke, there are found also such chemicals as 
borax or boracic acid, which have high preservative properties. 

In specific cases the expert testimony which is available is often 
contradictory, and sometimes it is open to the suspicion of bias. In 
these cases inquiry elicits the fact that the testimony in question was 
obtained as the result of a specific employment of the expert by 
interested parties. This does not necessarily imply any lack of care 
or conscientious investigation on the part of the expert, nor does it 
impute to him any wrong motive, but it only takes into consideration 
the natural tendency of man to incline toward the side of a controversy 
in which he is chiefly interested. 


I a1903- — 19 
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For tliese and other reasons, it was deemed advisable to undertake 
a series of independent experiments in the Department of Agriculture, 
in a manner as thorough as possible, to obtain new data relating to 
the very important questions outlined above. 

Methods of Experimenting. 

Ill the specific case of preservatives added to food substances three 
lines of investigation may be followed. 

Ill the first place, food products may be subjected to artificial 
digestion. In these experiments all the conditions of natural digestion, 
ill so far as possible, are secured— the proper temperature, the proper 
subdivision of the food itself, the admixture of the digestive ferments, 
and the movements to imitate the peristaltic motions of the intestinal 
organs can all be provided for. A chemical study of artificial cliges- 
tioii wili reveal in part the effect of the added preservatives upon 
human digestion. Most valuable data are secured in this ivay, and 
these studies have been thoroughly made b}- many different persons 
in widely separated localities. The only thing, however, which is 
determined by these experiments is the influence of the preservative 
upon the rate of digestion, and the question of the speed of digestion 
is not always the most important one. Within reasonable limits, the 
mere fact that one substance is digested more rapidly than another is 
no just cause for supposing that the former is more wholesome than 
the latter. It is, of course, evident that if the time of digestion be so 
prolonged as to endanger the processes of absolution and nutrition, 
such delay would work injury. If, on the contrary, only a moderate 
delay of digestion results, it may not in any sense diminish the total 
amount of food eventually absorbed for the nutrition of the body nor 
induce any disorder in the digestive organs themselves. 

The second method in which the effect of these bodies has been 
studied is by feeding them under controlled conditions to the lower 
animals. The rabbit, the guinea pig, the clog, ancleveo the chimpanzee 
and the monkey have been used for these purposes. There are many 
advantages to be noted in working upon animals of this class. In 
the first place, the effect of the mind upon the process is practically 
eliminated, as the animals are not supposed to know that their food 
has been changed in any way, inasmuch as the preservatives experi- 
mented with are usiiall}^ of such a nature as to impart no perceptible 
taste or odor to the food to which they are added. One unfavorable 
condition is' the confinement of the animals, since experiments of this 
kind can not be made upon animals allowed to go at large. Dong con- 
finement has its effects,, even upon the lower animals, and, these effects 
may seriousl}^' interfere with the processes of digestion; hence impaired 
digestion resulting from these experiments may not be solely due to 
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the added bodies. On the other hand, the unrestricted range of experi- 
ineiits with ' the lower animals has some notable advaiitag'eSj chief 
among them the fact that at the end of an}" given period of the experi- • 
inent the animal may be killed and the condition of the internal organs 
carefully studied. It is undoubtedly true that often incipient disease 
of the internal organs ma}^ be induced by foods or substances added 
to foods without such effects being noticeable through ordinary obser- 
vation; hence experiments might result in the declaration that any 
given substance was harmless, when, in point of fact, the foundations 
of serious and perhaps even fatal disease had been laid by it. It is 
evident, therefore, that the omission of experiments of this kind with 
the lower animals would be a grave mistake in experimental work. 

In regard to both of these methods of experiments, it is only just to 
say that most careful and painstaking investigations have been carried 
out by competent observers, and the data which have been obtained are 
reasonably satisfactory. It, therefore, did not seem desirable to repeat 
in connection with the present investigations an}^ of the experiments 
belonging to either of the classes mentioned. 

Gharaotee of the Experiments Conducted by the Department. 

The third method of experiment is that which both the others lead 
up to — namel}?-, experiments with man himself. The important point in 
all researches of this kind is to determine what effect these substances 
have upon the health of man. It might easily be that a sul)stance 
which is found to be innocuous to a lower animal would prove a serious 
menace to man, since the digestive organisms of animals differ very 
widely, not only among themselves, but still more widel}^ among dif- 
ferent species and genera. It is w^ell known that some of the lo'wer 
animals are immune from the effects of many substances which WT>iild 
speedily prove fahil to man. Thus, the crucial experiment in all cases 
of this kind must be with man himself. The difficulties, how"ever, of 
experimenting with the human animal are exceptionally great. We 
have here to deal with a high intelligence, a perfect knowledge of 
the process which is going on, and a consequent factor of mental influ- 
ence; the, subject under "stud3v must be placed under an observation 
which is annoying, and, when long continued, becomes biirdensome, 
Kevertheless, the importance of the wmrk was of such "a nature as to 
WTirraiit itsTindertaldng. , 

Experiments with the human animal in regard to the effect of pre- 
servatives and other substances added to foods are not new. They 
have been made by many observers for many years. ,, A, study of ' all 
the experimental data reveals the fact th,at generally the number' of 
persons experimented upon at any one time .has been very, limited, 
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usually not exceeding two, and the time of observation lias been rela-* 
tively shorty rarel}^ exceeding ten or- fifteen days. It seemed highly 
desirable, therefore, in the conduct of work of this kind, to increase 
the number of persons under observation, and especially to lengthen 
the time of the experiment. The facilities at the disposal of the rnirsiaii 
of Chemistry permitted experimental work to be carried on with at 
least twelve persons, and that was 'the number finally selected. 


SELECTION OF THE EXPERIMENTAL CLASS. 


In the selection of the subjects it was necessary, of course, to call 
for volunteers, and during the work of the fiscal year ended June 30, 
1903, they were taken almost exclusively from among the employees 
ill the Department of Agriculture. A full statement of the nature of 
the experimental work was placed before each candidate, so that no 
misconception of the character of the life which they were to lead 
could arise. Among the applicants, the number of which was far 
greater than could be included in the experiment, a selection was 
made first with regard to the use of alcoholic beverages. It was 
deemed advisable, at least in the first series of experiments, to secure 
volunteers who were not in the habit of using alcoholic beverages of 
any kind, and in the number selected no one was included who regu- 
larly indulged in the use of these beverages. Respecting the use of 
tobacco a more liberal policy was pursued. No one was selected, how- 
ever, who used tobacco to excess, and among the few candidates who 
did use it those were taken who agreed that during the progress of the 
experiments they would use tobacco regularly, in constant quaiitities, 
at regular hours, and continue to use the same kind during the whole 
period. Thus, any possible disturbance which might be due to the 
tobacco would be eliminated, as such disturbance wmiilcl bo a constant 
one, pervading all periods of the experimental work. 

In the conduct of this ivork it was also fully realisied that the diffi- 
culty of controlling so large a number of individuals by any system 
of espionage was insurmoimtable. Imuiig men, therefore, of reliable 
character were taken and were placed upon their honor to observe 
rigidi}^ all the rules established for the conduct of the work. The 
candidates signed an agreement to follow explicitly the rules and 
regulations governing the hygienic table during their attendance 
thereon, While at the table of observation they agreed to use no food 
nor drink other than that provided, with the exception of water, and 
any water drunk away from the table was to be measured and reported 
daily as a part of the ration. They further agreed to continue as 
members of the hygienic table for a period of at least six months from 
December 1, 1902, unless prevented by illness, accident, or other 
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unavoidable circumstance. The' regulations specified that regular 
habits of life were to be pursued, no unusual exercise or labor indulg'ed 
in, and if tobacco were used it was to be in such quantities and at such 
times as the subject and the chief of the Bureau of Chemistry should 
agree upon. It was also agreed that neither the Department of Agri- 
culture nor any person connected therewith should be held responsible 
for any illness or accident that might befall the subject during his 
connection with the hygienic table. At the completion of each experi- 
mental period, in retiring from the observation table and passing to 
the recreation table, each member was required to sign a form certi- 
fying that he had fulfilled these requirements in every particular and 
had to the best of his ability recorded accurately the data relating to 
weight, temperature, pulse, and all items of food and drink received. 

This feature of the wmrk was undertaken with the full knowledge 
that any violation of these pledges on the part of a subject under 
examination would introduce very misleading data into the results. 
It is evident, however, that any marked variation from the schedule 
of life laid down for each one of the young men under observation 
would reveal itself in such a w'ay in the analytical data as to attract 
attention, and even to arouse suspicion. Thus, the analytical data 
obtained from the foods eaten and from the excretions of the body con- 
stituted a reasonabl}" reliable check upon the honesty of the individual 
and the fidelity with which he observed the regulations imposed. 

FEATURES OP THE EXPERIMENTS. 

The food of each member of the class was weighed or measured. 
The liquids, such as coffee, milk, tea, and water, were measured, and 
their weights calculated from the density of the solutions. Samples 
were taken of each kind of food served with each meal, in order that a 
complete chemical control of the food supply might be secured. The 
sample of food, immediately after being taken, was placed in a bottle, 
stoppered, and sealed with melted paraffin, so that no moisture could 
escape from the sample during the necessary interval of time before 
the analysis could be accomplished. In the same manner ,the excreta 
from each member were carefully collected, weighed, and subjected 
to analytical study. In the collection of these excreta in the way 
described there is necessarily a small percentage of loss; it is fair, 
however, to presume that such losses would be uniformly distributed 
throughout the whole of the observation period, and that the errors 
would be both of a plus and minus nature, and therefore mutually 
compensatory throughout a long period of time. 

By this system of analysis it may be said that an account was opened 
with each individual, who was charged with all that he received and 
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•creditexl witli all received from him, the diftereiice being credited to 
profit and loss. There are some elements of the food ivliicli are 
practically all , secured in the excreta ■after having paSeSed through 
the functional activit}^ in the body for which they are particularly 
clesigned^ It may occur as an objection to this form of experiment 
that the excreta which are secured in any one day or tew dajxs do 
not represent the actual foods which have been consumed in that time 
in their entirety. This objection is without doubt well taken. For 
instance, the nitrogen recovered to-day may have entered the body 
■many clays, or even weeks, previously in the food; and the same is 
true of tiie phosphoric acid. But, in point of fact, in the equilibrium 
which is found to exist in the healthy bod}^ the quantity of nitrogen 
or phosphoric acid excreted in a given day represents very accurately 
the amount ingested. For instance, if one were to take a long tube 
iilled vxith marbles and put another marble in at one end, one is forced 
out at the other end, and thus the equilibrium is restored. So in a 
body in a state of equilibrium, if 15 grams of nitrogen arc ingested in 
the food an equivalent quantitj" is excreted. 

An accurate record was kept of the temperature of the body ascer- 
taioed hy a standardized clinical thermometer before and after dinner. 
The weight of the body was determined each day by use of a delicate 
balance, which would easily indicate a difference of 10 grams when 
weighted with a man of ordinary size. A record of the pulse was also 
made twice a day, and any variations from the ordinary functional 
activities of the body carefully noted. 

PERIODS OP THE EXPEEIMENTAL WORK. 

The experimental work in each case was divided into three periods— 
a fore, a middle, and an after period. During the fore period, by 
experimental determination there was ascertained the quantity of a 
well-balanced ration which would maintain the body in a state of 
practical equilibrium, so, that there was but little, if any, gain or loss 
of weight. The quantity of the ration having thus been determined 
during a period usually of about ten days, the subject was required to 
live upon that exact ration during the remaining two periods. 

During the middle' period there was added to the food a given 
quantity of a preservative. During the first year the preservatives 
employed were borax and boracic acid. The middle period was divided 
into subperiods of about five days. The amount of preservative used 
' at first was small,, and was then increased until practically the limit of 
toleration was .reached— that is, until .a quantity was given' which' 
manifestly produced discomfort,. distressing symptoms, or .positive ill- 
ness. ^ The effects of ■ this.' .substance upon the. digestive process were 
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carefully noted by the changes 'which took place in the proportions of 
the elements of ingested food and of the excretions. 

After the middle period, which ranged from -fifteen to sixty days, 
the mein.bers of the class entered upon the after period, during which 
time the same quaiitit}^ of food was given, with, however, tlie omission 
of the preservative. The object of the after period was to restore the 
body, at least partiall,y, if the equilibrium had been disturbed, to the 
state of equilibrium in which it was found at the time the middle period 
began. Thus, each subject at the end of all the periods,, if possible, 
was left in practically the same state of health in w,I-iich he was at its 
beginning. Ail the data obtained in this wa^q therefore, l)ecaine val- 
uable in determining even minute effects produced upon digestion, 
health, and the general metabolic processes. 

DIETARY OF THE CLASS. 

In the following table are shown the character and amount of foods 
eaten by the members of the experimental class during a part of one 
period. The table illustrates not only the variations in the amount of 
foods which are eaten, but also the fact that the bodily weight is not 
always an index of the amount of food consumed, though, in general, 
the larger the bodily weight the greater the amount of food required 
for its proper siistenance. 


Amount of food consumed daily in relation to u'eighl of subject 
[January 28 to 31, 1 gram borax por diem.] 

NUMBEE ONE. 


'Dii'te. 

Weight 

of 

subject. 

SoiiX). 

Fish. 

Metit, 

Vege- 

tables. 

Cereals. 

Bread, 

Butter. 

1903. 

Kilos. 

Gram. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 



165 


140 

300 

125 

300 

76 

January 20 — 

5ft. GO 

170 


150 

175 

30 

271 

90 



207 

187 


300 

100 

238 


January 31 . - . — 

56. 12 

200 


150 

300 

30 

254 

60 

.Average- 

5ft. 44 

186 

187 

147 

269 

71 

266 

75 

'Total...,'.. 


742 

187 

440 

1,079 

285 

1,063 

800 

Eafcio' 


I.Sl 

0.S3I 

0.780 

1.90 

0.505 

1. 88 

0.632 


W.eigbt 




1 Coffee. 



Total 

Bate. 

1 of 

1 Sugar. 

Water. 

Tea. 


■Milk..' 


weight 


subject. 






sert. 

,'"Of food. 

1903. 

Kilos. 

^ Oranis. 

Grams. 

Grants. 

Grafm. 

1' Grams. 

Grams. 

: Grams^. 

Jannarv2S 

56.46 

10 

300 


. 450 

1,135 

' 200 


January 2$..........- 

56.60 

10 

500 


450 

1, 032 

200 


Janiavry 30 . 

56.57 

10 



1 

450 

826 

: 200 


January 31... i 

56,12 


700 


450 

826 

200 











A va'ragi' ' ^ 

56. 44 

10 

500 


450 

955 

200 ■' 


1 otal 


30 

1,500 


1,800 

3, 819 

■ 800 ' 

12, 041 

Ratio * 


0.053 

2.66 


3. 19 

6.77' ' 

1.42 

21.83 
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Amoimt of food consumed dad y in relation to weight of subject Continued. 
DUMBER TWO. 


Date. 

Weight 

(,>f 

subject. 

Soup. 

Fish. 

Meat. 

Vege- 

tables. 

Cereals. 

Bread. 

But4:er., 

1903. 

Kilos. 

Grams. 

Grams. 

Grams. 

Grams. 

Grains. 

Grains. 

Grams. 


66.80 

165 


150 

350 

125 

225 

45 


66.80 

170 


IGO 

350 

30 

225 

45 


66.70 

207 

192 


350 

K)0 

225 

4r> 


65.90 

200 


160 

400 

30 

193 

45 









66.55 

186 

192 

157 

362 

71 

217 

45 

Total . . 

742 

192 

470 

1,450 

2.S5 

868 

ISO 


, 

1.11 

0.289 

0. 700 

2.18 

0.428 

1.30 

0. 270 









Date. 

Weight 

of 

subject. 

Sugar. 

Water. 

Tea. 

Coffee. 

Milk. 

Des- 

sert. 

Total 
weight 
of food. 

1008. 

Kilos. 

Grams. 

Grains. 

Grams. 

Grams. 

Grains. 

Grams. 

Grams. 

Janiio rv 08 , ..... 

GO. SO 

150 

100 

203 

428 

1,342 

100 



. 06. 80 

06.70 

170 

165 

300 

300 

203 

450 

1,259 

200 


Ja’intiry 30 - 

203 

450 

1,238 

200 


rv 'U - ..... 

65.90 

130 

203 

450 

1, 342 

200 





Average 

'rntjil:. 

06.55 

151 

233 

203 

444 

1, 295 
5, 181 

175 


615 

700 

812 

1,778 

700 

13, 973 
21.00 

Untio - 


0. 924 

1.05 

1.22 

2. 67 

7.79 

1.05 




NUMBER THREE. 


Date. , ’ 1 

Weight 

of 

subject. 

Soup, j 

Fisb. j 

Meat, j 

Vege- 

tables. 

Cereals. 

Bread. 

Butter, 

1903. 

KUos. 

Grams. 

Qranu. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 





40 


150 

85 

15 


51. 21 

170 


115 

125 

40 

318 

45 

January 5¥) 

51. 05 

207 

142 


200 

100 

261 

45 

January 316 

50.80 




75 

40 

97 

15 










Average 

51.02 

ISS 

142 

78 

119 

S2 

190 

30 

Total ' 


377 

142 

155 

475 

330 

761 

120 

Ratio 


1 0.739 

i i 

0. 278 

0.304 

i 

0.931 

0. 647 

' 1.49 

0. 235 


'January 28«... 
January 29 — 

January 30 

January 31 

Average.. 
Total.... 
Ratio 


Weight 
of sub- 
ject. 

Sugar. 

Water. 

Tea. 

Coffee. 

Milk. 

Des- 

sert. 

Tola! 
weiglit, 
of food. 

Kilos. 

Grains. 

Grams. 

Grams. 

Grams. 

225 

450 
i 450 
■ 450 

Grams. 

444 
1,238 
; 1,032 
^ 619 

Grains. 

Grams, 

51.21 

, 51.05 

, 50.80 


400 

400 

600 


200 

200 



20 







1, 


, 51.02 

20 

20 

0.039 

467 

1,400 

2.74 


394 

1,575, 

3.09 

[ 833 

3,333 

1 6.53 

200 

400 

0. 784 


i* 

9, 088 
17.81 






«only one meal, breakfast. 

&No lunch, out of experiment, after February 1. 
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Amount of food consumed daily in relaiion to weight of subject — Continued. 

NUMBER FOUR. 


Date. 

! Weight 

1 of 

subject. 

Soup. 

Fi.sh. 

Meat. 

Vcge> 

tables. 

Cereals. 

Bread. 

Butter. 

1903. 

Alios. 

Grains. 

Grams. 

Grams. 

Grams. 

Grams. 

Crrams. 

Grams. 

Jannarv28 . ... 

67.99 

165 


150 

350 

125 

' 317 


January 29 

6S. 05 

170 


160 : 

350 

30 

360 

90 

January 30 

68. 25 

207 

192 

350 

100 

300 

105 

January 31 

68. 10 

200 

160 

350 

30 

300 : 

. -75 

Average 

68. 10 

186 

1 192 

157 ; 

350 

71 

327 

86 

Total 


712 

192 

470 

1,400 
2. 06 

285 

1,307 

345 

Ratio 


1.09 

0. 282 

0.690 

0.419 

1.92 

0. 507 


Date, 

Weight 
of sub- 
ject. 

'1 

Sugar. 

Water. 

Tea. 

1 

Coffee. 

Milk. 

Des- 

sert. 

Total 
weight 
of food. 

1903. 

Kilos. 

Grams. 

Grams. 

Grams. 1 

Grams. 

Grams. 

Grams. 

Grams. 

January 28 

67. 99 

50 


203 ^ 

450 

1,238 

200 


January 29 

68. 05 

20 

200 

203 i 

450 

1,238 

100 


January 30 

68.25 

45 

400 

1 

203 

450 

1,238 

200 


January 31 

68.10 

10 


203 

450 

1,238 

200 










Average 

68. 10 

31 

300 

203 

450 

1, 238 

175 


Total 


125 

600 

i 812 

' 1,SC0 

4,952 

700 

' 13, 730 

Ratio 

1 


0.184 

0.881 

1.19 

2. 64 

7.27 

1.03 

20. 16 


NUMBER FIVE. 


Date. 

Weight 

of 

subject. 

Soup. 

Fish. 

Meat. 

Vege- 1 
tables, 1 

Cereals. 

! 

Bread. ! 

1 

Butter. 

1903. 

Kilos. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

January 28 

66. 70 

165 


150 

350 

125 

258 

60 

January 29 

66.70 

170 


160 

350 

30 

272 

45 

January 30 

66. 95 

207 

192 


350 

100 

252 

45 

January 31 

66.62 

200 


160 

400 

30 

246 

45 

Average 

66.74 

186 

192 

157 

362 

71 

■■ 257 

49 

Total ' 


742 

192 

470 

1,450 

285 

1,028 

195 

Ratio 


1.11 

0.288 

0.70.1 

2.17 

0.1127 

1.54 

0. 292 


Date. 

Weight 
! of sub- 
ject. 

Sugar. 

Water. 

1 

I Tea. 

Coffee. 

Milk. 

Des- 

sert. 

Total 
weight 
of food. 

1903. 

Kilos. 

Grams. 

Grams. 

1 

1 Grains. 

Grams. 

Grams. 

Grams. 

Grams. 

January 28 

66. 70 

90 


203 

335 

1,238 

200 


January 29 

66.70 

80 

200 

203 

835 

1,238 

100 


■Tan nary .30 . 

66. 95 

70 

200 

203 

335 

1,238 

200 


.Tannarv .31 ..... 

66. 62 

70 

400 

203 

335 

1,032 

100 










Average. 

66. 74 

78 : 

267 

203 

335 

1,186^ 

150 


Tnts.l ... - 


310 

SOO 

812 

1,340 

4,746 * 

600 

12,970 

Ratio 


0.464 

1.20 

1.22 

2.01 

7.11 ! 

0.899 

19. 43 
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Ammiiit of food ctynsumed daily in relation to iveir/IU of till tied, 

KUMBEI'l SIX. 


Date. 

Weiglit 

oi 

KUbjoet. 

Soup. 

Fi.sh. 

Meat. 

V<‘ge- 

lables. 

("ku'etii::!. 

BreuitL 

.B titter. 

19G3. 

Kilos. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

( trams. 

Grams. 

Jaaiiary 28 

■ 62. 32 

165 


150 

350 

125 

:>0(} 

6)0 


G2. 58 

6)2. 25 

170 


16)0 

350 

30 

267 

60 


207 

200 

ISO 

350 

I UlO 

tW'l 

6)0 

j an iiMi } ov 

Januaiy 31 

G2. 19 

1,00 

400 

i ::;o 


60 

ATcrage 

, G2. 34 

186 

180 

157 

362 

■ 71 ’ 

268 

00 

Total - 


742 

180 

470 

1,450 

2S5 

1,074 

210 

Ratio 


1.19 

0.289 

0.754 

2.33 

0.457 

1.72 

0.385 


Date. 


lt}G,3. 


J'rtiiiiaiy 225 . 
JaiiiiMry 29 . 
JaBuary 30 . 
Jiimiary 31 , 


ATeriige.; 
Total.... 
Ratio — 


Weight 
of sub- 
ject. 


G2. 32 
02. 58 
02. 25 
62. 19 


Sugar. 


62. 34 


Grarm. 

GO 

50 

50 

50 


52 
210 
0. 337 


Water, 


Gmins. 


200 

200 

400 


2f57 

800 

1.28 


Tea. 


Gram$. 


Coffee. 


Grams. 

450 

450 

450 

450 


450 
1, SOO 
2.89 


Milk. 


Grams. 
1, 238 
1,238 
1,238 
1,238 


l,2:« 
4, 952 
7.04 


175 

700 

1.12 


Total 
weiglit 
of food. 


12,903 
20. 70 


COMPOSITION OF THE FOODS. 

In the table following is shown the composition of foods as they 
came upon the table, giving the percentages of the diffei-ent components 
thereof, and also their heat-forming value. As is well known, one of 
the chief functions of food is to furnish heat and energy, and the 
constituents of food which are the most active in this respect arc the 
fats, sugars, and sbirches. The nitrogenous elements of food, known 
as protein, also furnish heat and energy, but have a particular function 
in nourishing the muscular and other nitrogenous tissues of the body. 
The phosphorus and sulphur which exist in foods in the organic 
form are most important constituents of our food products, since l)ot(i 
these mineral elements are essential to nutrition. The phosphorus is 
found to enter, in organic form, many tissues of the i)od3^ and in an 
inorganic form is one of the chief constituents of bones. Tlie sulphur 
also enters into the organic constitution of the body, being a very 
impoi-tant ingredient of the protein of the muscles and other tissues. 
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Analyses of foods. 


Composition ot fresh substance. 


Serial 

No. 

(moist). 

Meal, date, and descrij)- 
tioii of food. 

Solid.s. 

Gom1.)ii.s- 

tioii. 

Water. 

Nitro- 

gen. 

Phos- 

phoric 

acid. 

Sul- 

phur. 

Pat. 

Ash. 


BrcaJefast, 3Iarch SO. 

Per ct. 

Cidarks. 

Per et. 

Per ct. 

Per cl. 

Per ct 

Per ct 

Per cL 

8S19 

Bread 

77. 13 

3.29 

22.87 

1.S2 

0.230 

0. 056 

0. 383 

0.63 

3820 

Bggs 

33. 96 

2.40 

66. 04 

2.31 

.534 

.275 

17. 06 

1. 35 

3821 

Potatoes 

19.75 

.805 

80.25 

.311 

.114 

.044 

.148 

2. 11 

3822 

Oatmeal 

24.03 

1.07 

75. 97 

.643 

.215 

. 052 

2. 25 

.41 


Lunch ^ March 20. 









43G4 

Bread 

71.88 

3.07 

28. 12 

1.70 

.214 

.055 

.311 

.62 


Soup, chicken broth 

2. 48 

.126 

97. 52 

.24 

.086 

.007 

.15 

.84 


Apple sauce 

31.85 

1.312 

68. 15 

.06 

.023 

0 

0 

.18 


Dinner, March 20. 









4365 

Bread ' 

72. 34 

3.09 

27. 66 

1.71 

.215 

.065 

. 312 

. 62 

4366 

Shad 

46.02 

3.29 

63.98 

3.37 

.576 

.194 

25. SO 

1.36 

4367 

Potatoes 

20. 48 

.835 

79. 62 

.323 

.118 

.013 

. 154 

2. 00 

436S 

Peas 

14.07 

.660 

85. 93 

.623 

. 134 

. 037 

. 584 

.93 

4309 

Cornstarch 

30.34 

1,42 

69. 66 

.507 

.223 

.043 

2. 41 

. 75 


Breakfeest, March 21. 









4370 

Bread 

71. 75 

3.06 

23. 25 

1.70 

.213 

. 056 

.310 

.62 

4371 

Sirloin steak 

47. 94 

3. 37 

52. OG 

4. 23 

.490 

. 270 

21. 14 

1.25 

4372 

Potatoes 

20. 99 

.865 

79. 01 

.331 

,121 

. 043 

.267 

2. 09 


Grapenuts 

94, 69 

4.05 

5. 31 

1.05 

.76 

. 006 

.809 

1. 87 


Lunch, March 21. 









4403 

Bread 

74.03 

3.16 

25. 97 

1.75 

.220 

.050 

. 820 

.63 


Gumbo soup 

S.GS 

.410 

91. 32 

: .45 

.074 

.007 

.17 

.87 


Peaches 

31. 67 

1.30 

; 68. 33 

.015 

.038 

.005 

0 

.33 


Dinner, March 21. 









4404 

Bread 

73. 99 

3. 1(1 

26.01 

1.75 

.220 

.056 

. 320 

.62 

4405 

Roast lamb 

40.78 

2.71 

59.22 

4.49 

.484 

,235 

13. 69 

1.64 

4406 

.Potatoes 

20. 21 

.824 

79. 79 

.319 

.116 

. 043 

. 152 

2.09 

4407 

Beans ■ 

7.12 

.322 

92.88 

.274 

.002 

.048 

.115 

1.54 


.Peaches 

31.67 

1.30 

68.33 

.045 

.038 

.005 

0 

.33 


Soup, beef 

13.00 

1.07 

87.00 

,242 

.104 

,010 

11.38 

' .87 


Breakfast, March 22. 









,4408 

Bread 

73. 00 

3. 12 

27.00 

1.73 

.217 

.056 

. 315 

.63 

4409 

Egg»-- 

32. a5 

2.35 

67.95 

2.24 

.567 

.272 

16. 16 

1.16 

4410 

.Potatoes ..... 

19.30 

' .785 

80.70 

.304 

.111 

. 045 ; 

. m 

2.09 


Korn Krisp ■ 

92.83 

3.89 

7. 17 

1.48 

.360 

.109 

1,07 

2.49 


Lunch, March 22. 









4411 

Bread 

73.07 

3.12 

26- 93 ; 

1.73 

.218 

*.057 

.316, 

.66 


Conaommd 

3.34 

.171 

96. 66 

.34 

.066 

. 006 ' 

.15' ' 

.78 


Apple sauce 

31.85 

1.312 

68. 15 

.06 

. 023 


0 

.18 


Diiiner, March 22. ■ 









4412 

Bread ■ 

71,24 

3.04 

28.76 

1.63 

.212 

.056' 

.308 

,64 

, 4413' 

Chicken 

49.27 

3.30 

50.73 

4.99 

.524 

.280 

17.98 

1.23 

4414 

Potatoes 

18.74 

.762 

81.26 ; 

,295 

.108 . 

.044 

.140 

; 2. 10 

,, 4416 

Peas 

14.64 

.682 

85.46 

,616 

.140 

.037 

.555 

.93 


Peaches 

31.67 

1.30 

68. 15 

.06 

. 023 

.005 

0 

.83 
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CHAHAGTER OF CHEMICAL WORK. 

In the table below is shown the method of establishing- the relation 
between the nitrogen ingested and the nitrogen excreted. Ah w-ill be 
seen, in most instances, the amount of nitrogen ingested is la rger than 
that recovered, because a considerable quantity of the nitrogen enters 
into the hair, nails, and skin, whose external portions are constantly 
thrown off. This quantity of nitrogen, of course, is not included 
in that which is obtained from the excreta. The balance sheet, 
therefore, usually shows a loss of nitrogen, but for the pui-poses 
of our comparison we ma_v assume that the degree of loss is practically 
uniform through all the periods of observation, and, therefore, that 
any disturhanco in the relations which exist between the amounts of 
ingested and excreted nitrogen are due under controlled conditions to 
the substances added to the foods. 


Nitrogen hahince^ subject No. 7. 


PRELIM I N ARV PERIOD. 


Diite. 

In food. 

III feces. 

In urine. 

In feces 
and 
urine. 

Balance. 

Total 

elirni- 

nated. 


Grams. 

Grams, 

Grams. 

Grams. 

Gravis. 

Per cent. 

April 24 to May 1 

123.72 

8.688 

118. 77 

127. 458 

-3. 738 

108.0 

May 2 to 5 

76. 06 

5.600 

68. 71 

74. 310 

+1.^750 

97.7 

May 6 to 9.' ^ 

73.32 

6.483 

67.38 

73.813 

- .493 

100, 7 

May 10 to 13;..-=.....-........:....,....-.,... 

75.38 

6.04 

66.28 

72. 32 

+3.06 

95.9 

May 2 — 

224.76 

18.123 

202:32 

220.443 

' +4. 317 

, 98.1 


PRESERVATIVE PERIOD. 


May 14 to 17, 

72.85 

5.525 

67.42 

72. 945 

- 0.095 

mi 

May 18 to 21 

76. 97 

5.28 

66. 41 

71.69 

+ 5.28 

93.1 

May 22 to 25 

74.43 

5.73 

69.70 

75.43 

- 1.00 

101,3 

May 14 to 25 

224. 25 

16.535 

208.53 

220. 065 

+ 4.185 

98.1 

May 20 to 29 

75. 06 

5. 58 

69.71 

75. 29 

- .23 

100.3 

May 80 to June 2 

58.80 

3. 91S 

.52. 61 

56. 528 

+ 2. 272 

96. 1 

June 3 to 0 

79. 40 

5. 95 

72. 02 

77. 97 

+ 1.43 

98.2 

May 26 to June 6. 

213, 26 

15. 448 

194.34 1 

209. 788 

+ 3.472 

98. 4 

June 7 to 10 - 

75. 27 

5.87 

65. 79 

I 71,66 

+ 3. 61 

95, 2 

June 11 to 14... 

75. 11 

6. 67 

69. 96 

76. 03 

- 1.52 

102.0 

June 15 to 20 • 

113.58 

10. 50 

' 101. 76 

112.26 

+- 1.32 

m. s 

June 7 to 20 

263. 96 

23. 04 

237. 51 

200. 55 

! + 3. 41 

98.7 

May 2 to June 20 

926. 23 

73, 15 

837. 70 

910.85 

+ 15.38 

m.i 


AFTER PERIOD. 


150,34 

14,87 

125.29 

150. 16 
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The following table sho-ws the same relation between the phosphoric 
acid ingested and that secured in the excreta: 

Phosphoric add balance^ subject No. 9. 

PRELIMINARY PERIOD. 


Date. 

In food. 

In feces. 

In urine. 

In feces 
and 
urine 

Balance. 

Total 

elimi- 

nated. 

Februarv 10 to 27 

Grams. 

30. 35 

Grams. 

8.0CG 

Grams. 

19.44 

Grams. 

27. 50 

Grams. 

+ 2.85 ^ 

Per cent. 

90.0 



PRESERVATIVE PERIOD. 


1 

February 28 to March 3 

March 4 to March 7 

March 8 to March 11 

February 28 to March 11 

10. 93 

14.51 

12.83 

2. 505 

3.613 
3.064 i 

■ 7. 66 

9.30 

9. 24 

10. 17 

12. 91 

12.31 

+ 0. 76 
+ 1.60 
+ .52 

93. 0^ 

89. 0 

95.9 

38.27 

9.182 

26. 20 j 

35.39 

+ 2.88 

92.5 

AFTER PERIOD. 

March 12 to March 19 

26. 02 

6.065 

14.29 

20.91 

+ 5. 11 

80. 4 


The above tables are given onlj^ as samples to show the character of 
the chemical work involved in the study of so complicated a problem. 
It is evident, however, that even though the problem is complicated and 
difficult of attack and solution, we must rel}" upon investigations of 
this kind to reach decisions of a practical character on which the policy 
of the official in charge of the inspection of food products may be 
based. 

Conclusions. 

The detailed discussion of the data obtained in this experiment, 
together with the conclusions derived therefrom, will be found in a 
bulletin of the Bureau of Chemistry soon to be issued. Some of the 
more salient points, however, which are brought out by the experi- 
ment may be mentioned: 

(1) The addition of small quantities of borax or boracic acid to the 
food of healthy subjects, even for a considerable period, extending in 
some cases to fifty days, produces a slight disturbance in the digestion 
and assimilation of the food. 

(2) In larger quantities the efiect produced upon different individ- 
uals varies. In some cases large quantities are tolerated with appar- 
ently little inconvenience, while in other cases, when the amount given 
dail}^ reaches 2 or 3 grams, somewhat profound disturbances of normal 
conditions are developed. These disturbances are manifested by a 
feeling of depression and discomfort, attended very, frequently by a 
dull and continued headache, with a sense of fullness in the head. In 
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BO iristancej even wlieii large doses were administered, did either borax 
or boracic acid produce any pronoiinced symptoms of diarriiea or 
diuresis, 

(3) When pushed to the limit of toleration the (|iiaiititics of the 
borax or boracic acid which produce nausea, vomiting, and loss of 
appetite vary greatly wdth the individual. In some cases tliese S3Uiip- 
toiiis were produced by from 8 to 4 grams claih^, while iii other 
iiistaiiees tliese quantities could be tolerated. 

(4) The elimination of the added borax or boracic acid is accom- 
plished mostly through the kidne3"s. The merest traces of tlie 
ingested substances are found in the feces, and considerable quantities 
in the perspiration. 

(o) The effect of the added preservatives upon the metabolic processes 
is of such a character as to be propeiT3" discussed only in connection 
with the aiial3’tical data relating thereto, and this discussion will be 
found in the proposed bulletin. 

(6) B3^ reason of the different degrees of susceptibilit3^ to the intlu- 
eiicCsS of these added substances manifested different individuals, it 
is evident that it is impossible to foretell in an}" given case what effect 
may be expected. For this reason the protection of those more sensi- 
tive to the influeoces of these preservatives seems to be a wise and 
just measure. Hence, without concluding from this experiment that 
the use of boracic acid and borax in food products should be absolutely 
prohibited, it is evident that if they are employed proper notice of 
the fact should be given to the consumer, either on the labels of the 
packages or otherwise. 



USE OF WEATHEE BUKEAU RECORDS IN COURT. 


By Henry J. Cox, 

Professor of Meteorology , Weather Bmeau, 

INTRODUCTION. 

The use of Weather Bureau records in the adjudication of legal 
claims is constantly increasing, and their yaliie as evidence is now fully 
realized in all sections of the country. It is indeed difficult to form 
an idea, even approxiiiiately, of the number of times weather repoids 
have been of service in such matters, qb the great majority of the cases 
never reach the courts, but are settled without trial. The information 
desired is often furnished by letter, and still more frequently persons 
come to the office personally for it, or call up by telephone. The 
monthl}^ meteorological summaries are mailed regularly to the claim 
agents of many railroads, and attorneys prominent in personal-injury 
litigation are often listed to receive them. This monthlj^ summary, 
issued by each Weather Bureau station at the end of eacdi month, con- 
tains a statement of the local weather conditions, such a.s the highest 
and lowest temperature, rainfall, and state of weather for each day, and 
comparative data for similar months for many y- ears previous. At the 
largest stations this form is printed, while at the smaller ones it is 
issued by the milliograph process. In Chicago alone 225 persons 
regularly receive the summary, and 125 extra copies are printed and 
held in reserve for applicants for data. After three or four years this 
supply is generally exhausted. 

"methods', PURSUED, IN INTRODUCING WEATHER RECORDS IN COURT. 

Tlie method pursued in producing a record of the weather in court 
varies. It is accomplished in one of' three: ways:' (1) By 'presenting' a 
written statement or printed report of the Weather Bureau ' office; 
(2) by introducing a certified copy; (3) by a summons, requiring the 
attendance, with the weather records, of the official in charge of the 
office. 

Written statements or . printed reports .are, seldom admitted' as 
evidence, as their introduction must be through an agreement of 
counsel on both sides. Should any objection be raised a difierent 

303' , 
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method must be followed. However, in some localities in Pennsyl- 
vania, Nebraska, Louisiana, and Texas transcripts of records prepared 
by the observers are frequently accepted as evidence. 

Certified copies of the records can be issued from the central oilice 
at Washington, D. C., alone, and then only under the seal of the 
Department of Agriculture. The original records from all stations 
are forwarded at the end of each month to the office of the chief of 
Bureau, and it is therefore possible for him to prepare.' a certified 
copy of the records, showing the weather conditions Avhieli prevailed 
at any time in the past in any city in which a station is maintained. 
The data in this form are admissible in any court in the land, and tlic 
demand for these records is considerable. In the year 1902 alone the 
central office at Washington City issued 130 certified copies of weather 
records for use in court. 

It more frequently happens, however, that the official in charge of 
a local station is summoned, or called by agreement with counsel, to 
produce certain of his I’ecords in court. This method is most generally 
followed, as it is more convenient and delays are avoided. It often 
Iiappeiis that an attorney does not know before tlie trial of a case tiiat 
he will need the weather records, and in such an event certified copies 
could not be procured from Washington in time. Again, it is often 
necessaiy that the records be explained, and the attorneys usually 
desire to ask questions of the observer outside the records, even some- 
times requiring expert testimony. It has been said that the mere 
presence of the weather man on the witness stand frequently adds 
strength to the evidence under consideration. In the great cities of 
the country work of this character forms an important part of the 
duties of the W eather Bureau officials. 

FREQUEKCY OF RECORDS IN COURT. 

An effort has been made to ascertain the number of times observers 
of the Weather Bureau have appeared with the recoi'ds in court during 
the past ten years. The data in maiiy cases are incomplete, and fre- 
quently the figures are not exact. The total number of reported cases 
is 2,834. No definite information could be secured relative to the 
number of times storm-warning displaymen and voluntary observers 
appeared in court. It is safe to sa}', however, should these be included, 
that the number of personal appearances in ten years far exceeds 
3,000. Some of the individual figures are as follows: New York 
City, 301; Chicago, 25o; Buffalo, 167; Philadelphia, 160; Boston, 158; 
Kansas City, 153; Detroit, 102; Albany, 89; Cleveland, 58; Louisville, 
53; Cincinnati, 52; a number of other cities, from 20 to 43 each. 

The record shows a gradual increase of personal ajjpearances required 
from year to year. In 1902 the total number of cases at all stations 
was 348, or over 12 per cent of the entire number for ten years. The 
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following are some of the figures for that year: New York Citj?-, 48; 
Chicago, 45; Boston, 26; Kansas City, 22; Philadelphia, Bufialo, Cin- 
cinnati, Detroit, New Haven, Pittsburg, Denver, and Charleston, 6 to 
14 each. There has been a marked increase in the figures reported by 
the largest cities during the past five years, New York and Chicago 
each showing a gain of more than 100 per cent during the period. 

Ordinarily the frequency with which the records are produced should 
be expected to depend upon the size of the cities in which the stations 
are situated. The geographical location, however, is important, snow, 
ice, and freezing weather figuring largely in the matter. There is 
consequently greater demand for weather data for this purpose in 
Northern than in Southern States. Again, personal-injury suits based 
on insufficient grounds are more frequent in some localities than in 
others. 

ADMISSIBILITY OF RECORDS AS EVIDENCE. 

While in some localities ordinary transcripts of the records are 
admitted as evidence, the practice is not common. The records retained 
at the stations are usually considered competent, whether they are 
originals or copies, provided they are brought into court the cus- 
todian or other authorized official and introduced in the proper manner. 
Generally, all that is necessary for counsel to show in laying the foun- 
dation for their introduction is that the records are official and were 
kept in the ordinary course of business, and that they are present in 
court in the hands of the custodian. Very few courts require the 
original record to be submitted or the observer in whose handwriting 
the record was made to testif3L 

The United States Supreme Court decided more than twenty-five 
years ago that a record of the weather kept by an observer was com- 
petent evidence in a court of law, and many State courts have handed 
down similar decisions. Yet, in some States the question has not been 
passed upon by the highest tribunal. Only recently the supreme court 
of the State of Missouri decided that press copies of meteorological 
forms are admissible, and a case is now pending in the court of appeals 
of Illindis in which it will be decided whether a press copy of the daily 
weather journal be competent. It is not strange that courts should 
differ in these matters. In fact, there is frequently much difference 
between the decisions of judges upon other subjects, where cases are 
apparently analogous. 

CHARACTER OF SUITS INVOLVED. 

Evidence as to the weather is a factor in a great variety of cases, 
both civil and criminaL The civil cases are largely personal injury, 
damage to perishable goods by freezing or rain, and loss by fire. The 
criminal cases are usually confined to murder trials. The claims for 
damages to perishable goods are almost always settled outside of 
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court, ioformatioii as to the existing weather conditions haring been 
secured by both sides, and exact data as to damage done and the liability 
of the carrier being understood. In personal-injury cases, however, 
the chances for settlement are not as favorable, especially as a great 
tiiaiyy of these suits are unwarranted, the plaintiffs often having no just 
claim whatever. It is believed that of all the cases where weather 
records are produced in court by observers 90 per cent at least are in 
personal-injury cases, and generally in the interests of the defendant 
corporations or municipalities. 

PURPOSE OF INTRODUCING RECORDS. 

It is quite possible for an official of the Weather Bureau to appear in 
court with the records and give testimony without knowing the charac- 
ter of the suit on trial. The observer may even not know what the attor- 
ney is endeavoring to prove by his records and evidence. Attorneys 
generally arrange to put him on the stand immediately upon his arrival 
in csoiirt, and he is excused after his testimony has been given. 

The writer was once called into court to testify as to the velocity of 
the wind, the attorney thinking a velocity of 18 miles per hour to be 
high. Some attorneys seem to be ignorant of many well-known 
meteorological facts, but there are many lawyers practicing who have 
had the weather records in court so often that they have a complete 
understanding of them and a considerable knowledge of meteorologju 
These men are generally connected with municipalities, railroads, and 
vstreet railways, and they are constantly engaged in personal-injury 
litigation. When accidents occur by reason of a street car running 
into somebod}^ or something, the question arises as to whether the 
rails were slippery so that the car could not be stopped. This fact is, 
of course, important in an action for damages. A slippery rail can be 
caused by "bsweating,” but it is generall}'- due to recent rain. Often, 
even when the rainfall has ended several hours before the accident, 
the relative humidity and other atmospheric conditions may be such 
as to prevent evaporation of the moisture or “drying up” of the rail. 

An observer was once called in a case in which it was alleged that 
the plaintiff had been injured by being pitched through the open 
window of a car. It was claimed that on account of the raw, cold 
weather the plaintiff', a woman, was endeavoring to shut a window as 
the car reached a curve, and she was suddenly thrown headlong into 
the street. The railway introduced the weather record to show that 
it was a warm, sunny, and pleasant day, and that there was no occasion 
for shutting the window. . . 

Evidence as to the existence of snow and ice is often very important 
in showing that the street and sidewalks were slippery. It is contended 
that litigants often bring suit for injury alleged to have been received 
in falling off a street-car platform or step, when, as a matter of fact, 
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the iiijiiry was incurred in slipping* on the icy ground^ after 
safely alighted from the car. 

icy street or sidewalk” is frequently the defense of a iiiimici- 
pality when claim is made that an injiiiy has been caused tliroiigli a 
defectiye sidewalk. In such a case the argument is frequently ad canoed 
that the plaintiff slipped and fell on the ice rather than into a hole,- as 
claimed. This is what is generally known as a snow-aiid-ice defense.” 

The defendants more frequently call the observer into court, as the 
records seem more generally to suit their side, yet it is exceptional 
now that both sides are not fully informed as to the weather and 
character of the streets at the time of the accident. The testimony of 
the observer, therefore, is usually no surprise to the lawyer on the 
opposite side; ].^ecause if he has properly prepared his case, he has 
already been advised of the weather conditions shown by the official 
recoiiTl. It may be said that both sides secure the information, and 
then if it has any particular bearing one or the other attorney calls the 
observer. It has happened that both sides have summoned the ofScial 
in the same case, each apparently seeing an advantage. 

Occasionally the weather records are desired in court when the 
weather itself may have had no direct influence on the accident. In 
such an event the testimony is of value simply to disprove the evidence 
given by the witness on the other side. For instance, on cross-exani- 
iiiation persons may state that the weather was clear and warm, whereas 
the records may show that it ^vas snowy or rainy and cold. Careful 
lawyers, as stated, generally go into such matters with their witnesses 
before placing them on the stand, because if it is shown that a single 
false statement has been made, the entire testimony of the witness is 
invalidated. It has ]>eeii said that evidence given by an observer, 
absolutely impartial as he must be, is sufficient to nullify the state- 
ments to the contrary made by a dozen prejudiced witnesses. 

The visibility of the atmosphere has an important bearing upon many 
lawsuits. The condition of the air, whether foggy, snowy, rainy, or 
smoky, often figures extensively in the trial of cases where collisions 
occur either on laud or water. The question often arises whether there 
was light enough to see a path or a hole in the street, or some obstruc- 
tion. An observer is often asked to state as an expert the strength of 
light prevailing under certain conditions. In criminal trials such 
testimony is often desired. 

The wind records are often used during trials involving damage by 
wind, such as the blowing down of buildings, superstructures, and 
fiagstafts, the wrecking of vessels on the lakes and ocean, etc., and sel- 
dom is a suit for damage, caused by high wind, tried in any of the 
large cities that the weather records are not called into court. In 
marine disasters, due to stress of weather, it is important to know 
whether storm warnings were displayed before the vessels left port. 
Should the warnings of the storm have been especially pronounced, 
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and vessel masters advised to remain in port, responsibility for catastro- 
phe would surely rest with the ship’s company. 

During a severe thunder squall one afternoon in the summer of 
1890 a large pleasure barge was wrecked in Long Island Sound, Sev- 
eral persons lost their lives and many suits against the owners of the 
boat resulted. They were tried in a United States circuit court. 
There was no Weather Bureau station in the immediate vicinity of the 
accident. The Weather Bureau records from New Haven, Conn., 
across the sound, showed that the squall was felt there very severely, 
but in New York City, on the other side and a little farther away, the 
storm did not attain to any great force. The observer in charge of 
the New Haven station was summoned by the defendants with his 
records, and he found on arriving at court that the observer in New 
York City had been called to testify for the other side. One attorney 
had endeavored to apply the New Haven conditions to the scene of 
the accident, while his opponent clainied that the weather in New 
York more nearly applied. As these storms in summer are local, 
neither record could be of much value, but the instance is referred to 
in order to show under what circumstances the weather records are 
sometimes produced in court. In twenty years’ service it is the only 
instance when the writer found a worker in his own field on the other 
side of a case in court. 

The direction and velocity of the wind have also an important bear- 
ing upon losses by fire as well, when it is claimed that the fire originated 
from an engine, or some other avoidable cause. A suit for many 
thousand dollars was once brought by the owners of some property in 
Chicago against a railroad company, the claim being that the sparks 
from one of the engines set the fire. The Weather Bureau records, 
however, showed that there was a brisk wind blowing directly away 
from the property and toward the railroad, and the matter seemed so 
plain to the presiding judge after the observer had testified that he 
ordered the jury to bring in a verdict for the defendant. 

Frequently, during wdndstorms signs are blown down and injuries 
inflicted on passers-by. Most serious disasters iiave occurred through 
the force of the wind, and it may be desired to show" that no one" is 
responsible for the injuries received in such cases, but that the calamity 
was due to an act of Providence. 

The act of Providence (the legal term being ciatus Dei) is indeed the 
favorite argument heard in many trials, whether it be the overflowing 
of a sewer through extraordinary rainfall, or the cessation of building 
operations on account of prolonged w"et weather, or severe cold. In 
all such cases the weather man is needed. Probably no claim for 
injuries received through the falling of a building in the track of the 
St. Louis tornado or the Halveston flood would receive attention in any 
coiiit of law". Suits for damages received in storms of less severity, 
but of great violence, often reach the courts, and the defendant 
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endeavors to show that the accident occurred through no fault of his, 
but through conditions beyond human control. There is, of course, a 
point beyond which human effort can not go. When accidents occur 
ill spite of all care and endeavor they can be blamed to no one. The 
line of demarcation is not well defined. Evidence introduced to the 
effect that the accident occurred during an unusual and even remark- 
able storm alwa^rs has much weight with the jury. 

Evidence is sometimes desired in case of damage by lightning. 
Several years ago a building in Illinois collapsed during a severe 
thunderstorm. It was insured against loss by lightning, but not 
against loss hj wind. The owner claimed full insurance on the ground 
that the destruction of the house was caused by a bolt of lightning. 
The matter was placed in the hands of an adjuster, and he in turn 
called to his assistance a professor then in charge of one of the prin- 
cipal Weather Bureau otEces. By mutual consent the decision was 
left to this official. 

The subject of rainfall was important in a peculiar way in a trial in 
Connecticut several years ago. A burglaiy had been attempted one 
night in a prominent residence, and the occupants believed that they 
recognized as the intruder their own coachman, who lived near by in 
the stable. A thunderstorm with heavy rain prevailed at the time, 
and shortly afterwards the officers who had been summoned put the 
coachman under arrest. He denied the charge and called attention to 
the fact that his shoes were not wet and ninddy . During the trial the 
weather records were produced, showing heav}" rain at the time, and 
the jury concluded that it was a case of mistaken identity, and the 
prisoner was discharged. 

IMPORTANT INSTANCES WHERE RECORDS HAVE BEEN USED. 

The storm which wrecked the city of Galveston on September 8, 
190(}, afterwards passed northward with greatly diminished energy. 
On reaching Kansas it began to redevelop and gain new strength, and 
after changing its course toward the northeast it was centered, on the 
morning of September 11, over Iowa, On that day it crossed the 
Great Lakes with hurricane force, causing considerable damage to 
shipping and other property along its track. The wind reached an 
extreme velocity of 90 miles per hour at Chicago. The gale carried 
away the top of a freight car and laid it down on a railroad track 
before an express train which was passing at the time. A bad wreck 
resulted, and all the cars left the track, but on account of the sandy 
soil no serious injuries were reported. But one suit for damages was 
filed against the railroad on account of this wreck. At the trial the 
writer appeared with the wind recoi’ds of the Chicago Weather Bureau 
station. He was required to trace the track of the storm from 
Galveston to the Lake region, the purpose of the attorney for the 
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railway plaiiii}" being to impress upon the minds of the jiuy that the 
storm wliicli caused the accident \yas the '•‘^Galyestoii storm,” and in 
this he was apparently successful, as a verdict of not gidity” wais 
returned. In this case no actual wind obsein^atioris were taken within 
40 miles of the scene of the accident, but the observer was able to 
state, basing* his information upon the general conditions as showui by 
the telegraphic observations, tliat the storm was probably as severe at 
the place of the wreck as at Chicago. 

In April, 1903, a storm moved over the Middle Western States, 
attaining at Chicago about the same velocity as the more noted storm 
of September, 1900. At one place in Indiana the wind reached such 
force during the night as to start in motion an empty box car stand- 
ing on a railway siding. The car was carried onto the main track 
and ran for 2 miles without being observed, owing to the darkness. 
It finally collided with a passenger train, and a very bad accident 
occiUTed, several persons being killed and a number wounded. The 
writer recently appeared with the records as a witness in belialf of the 
railway company in one of the suits which resulted. The I'ailway 
company did not hope to escape a penalty in this case, as it was shown 
that the derailing switch had permitted the car to pass from the siding 
to the main track. It was simply expected that the evidence as to the 
severity of the storm would lessen to some extent the amount of the 
damages awarded by the jury," and in the effort some measure of suc- 
cess was gained. In such cases a witness is obliged to say more than 
what is actually stated in the record. He must state whether condi- 
tions reported as prevailing at the observatory were, in his opinion, 
the same 1 or 40 miles distant. 

Voluntary observers’ reports, usually being in every county, are 
occasionally used in court to show the character of the weather, and 
they have been accepted as evidence in the courts of Chicago when 
produced by the writer. Several times through these reports data 
have been prepared and produced as to the temperature along the 
route of shipment of perishable freight from 1,000 to 3,000 miles in 
length. 

Not until recently did the writer appear in court in a case in which 
damage to crops was alleged. In a suit which was tried in October, 
1903, the defendant endeavored to show that the constant and heavy 
rains in the Middle Western States interfered with harvesting and 
spoiled the plaintifl'’s crop, and that there was no manipulation of the 
market. 

Weather Bureau records have figured in some of the most notable 
murder trials. An observer was called by the defense in a murder 
trial in order to show that the night the victim disappeared was dark 
and threatening. It was expected that this evidence would contradict 
that given by two witnesses for the prosecution, who testified that 
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they, although distant several hundred feet, saw the accused take the 
victim into a factory. Testimon3^ of this nature is used in coiiiiectioii 
with the identity of alleged criminals, and observers are even asked 
occasionally whether under certain conditions it would be possible 
to identify or see a person. Such opinions are most difficult to give, 
and a conservative official will be very slow in venturing an opinion 
ill such a matter if the ground appears to be -debatable. 

Ill another murder trial evidence as to temperature orikf was intro- 
duced the prosecution. It vras desired to show that it was possible 
to keep the body of the murdered man for a month in' midwinter 
without attracting attention. It was shown that the weather certainly 
was cold enough, as the temperature was near zero during the entire 
period. 

Reference has been made in this paper only to cases of which the 
writer has special knowledge, but the weather records have been used 
during recent years in many other notable trials. 

EXPERT TESTIMONY. 

An observer is frequently called upon to say what, in his opinion, 
would be the effect when certain conditions prevailed — perhaps to 
estimate the pounds pressure during a gale of wind against a car or 
the side of a building. He even be asked for an opinion as to 
certain matters that can not be definitely calculated, such as the pressure 
against every part of a huge banner stretched across tlie street, where 
the complications are so many that estimates are valueless. The 
opinion of the meteorologist is sought not only as to the character of 
the conditions, but also as to their effect, whether the phenomena 
were unprecedented or extraordinary, and how frequent!}^ the}' had 
previously happened. A comparison between the unusual and the 
avcragT^. conditions is often made. The position of a Weather Bureau 
official in such matters is consequently very important, as he must give 
his evidence with great care. He must be absolutely unbiased and 
thoroughly fair to both sides. 

Upon the competency of the observer, both as regards technical 
knowledge and his acquaintance with climatic peculiarities, depends 
the value of his interpretation and amplification of the records he is 
called upon to produce. He must be able to appl}^ the data in his 
possession to the needs of the particular case upon which he is in 
attendance; and above all he must maintain entire self-possession and 
self-confidence when subjected to searching examination and cross- 
examination that is often made with a view to test the value of his 
evidence as an expert in meteorological science. 

Such work is not objectionable, and intelligent service on the witness 
stand is a distinct gain to the Weather Bureau and to the community. 
The truth is what is desired, and weather observers have doubtless 
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often performed in courts of law important and valuable service in 
discrediting manufactured evidence by stating the facts as observed 
without an}^ fear of controversion. The relations between the judiciary 
and the bar on the one side and the Weather Bureau on the other 
seem to be mutually agreeable. The value of the Weather Bureau 
records is appreciated, and thorough cooperation is acknowledged. 
With the increase in the number of observing stations and more com- 
prehensive and complete meteorological data at hand, the weather 
service will naturally be a still more important factor in the settlement 
of claims and the trial of suits in which the question of the weather 
in any of its phases enters. 



INSECT INJURIES TO HARBWOOD FOREST TREES, 


By A. B. Hopkins, 

In Charge of Forest Insect Investigations, Division of Entomology. 

Extent of Damage Determined by Special Inyestigations. 

Within recent years the ivriter has conducted investigations in the 
principal hardwood forests of the country for the purpose of deter- 
mining the extent and character of damage caused by insects, and 
especially that which results in direct losses to the owners, manufac- 
turers, and consumers of hardwood forest products. This resulted in 
finding that oaks, chestnut, hickories, maples, birches, walnuts, cherry, 
tulip or yellow poplar, gums, and others of our principal hardwood, 
or broad-leaved, timber trees are damaged to a far greater extent than 
is realized by the casual observer. A large percentage of the hard- 
wood timber in nearly all of the States east of the Eockj’^ Mountains 
is affected, and the average annual losses from this source we would 
estimate at between 15 and 20 million dollars. There is not only^ a 
direct loss to owners of forests, and manufacturers and consumers 
of forest products, but the continued depredation is contributing to 
the rapid depletion of the available hardwood timber supply of the 
countiy. 

■ The Character of Insect Injuries to Living Forest Trees. 

The character of insect injuries to living forest trees may be discussed 
under two distinct heads: 

(1) Injuries which cause the death of the trees. 

(2) Injuries to the wood which do not materially affect the vitality 
of the trees, but cause serious defects in the parts which furnish com- 
mercial products. 

There is also great loss from insect injuries to felled timber, saw 
logs, round and square timber, iumbei', and other crude products, but 
the limited space allotted here will not permit a discussion of this 
phase of the subject. 
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INJURIES WHICH CAUSE THE DEATH OF TREES. 

The principal insect injuries which result in the death of trees are 
burrows throiigii and beneath the livdiig' bark of the trunks. There 
are twO' distinct classes of these injuries, one caused by bark-boring' 
beetles, the other by bark-boring krvin or grubs. 

iN'.JURIES BY BAIlIv-BEETLES. 

The adults of this class of enemies bore into and beneath the bark 
for the purpose of excavating galleries in which to deposit their eggs. 
These galleries are the primary injury which weakens the vitality of 
the trees, while the secondary or larval mines complete the girdling- 
process which kills them. 

INJURIES BY BARK-BORING GRUBS. 

This class of injuries is caused by larvae which hatch from eggs 
deposited l)y the adult insects in the outer bark, and never in burrows 
beneath it; therefore the burrows made through the living inner bark 
by the young not only cause the primary injury, but complete the 
girdling process. 

The form of the burrows or galleries is, as a rule, sufficient to iden- 
tify at once the class to which a given injury belongs, and very often 
is sufficient to identify the insect. 

Bark-Beetle Injuries to Hickory Trees. 

Within recent years the dying of hickory trees has attracted consid- 
erable attention, especially in the northern tier of States, from Wis- 
consin to Vermont. The trouble also extends southward through the 
Atlantic and Eastern States as far as central Georgia and westward to 
Missouri. Thousands of trees havm died, and in some sections nearly 
all of those in forests, parks, and on farms have perished. This is 
causing a serious loss not only of a valuable timber product, but of 
shade trees and the crop of nuts, which latter, in some sections, is of 
considerafjle importance, both as a coiiunereiai product and for home 
consumption. This dying of the hickories has been found in every 
case investigated to be the result of injuries to the buds and twigs and 
to the bark of the branches and trunks by the hickory bark-beetle 
{Seolyl'us^ 4-s2?mosus Say). 

THE HICKORY BARK-BEETLE. 

The hickory bark-beetle is a short, stout, shining black or reddish- 
brown beetle, averaging AS. 6 millimeters (0.14 inch) in length. The 
wing covmrs are short and project over the abdomen, which in the 
males is excavated beneath and armed with four rather prominent 
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spines^ which suggest its technical name. It appears on the wing from 
May to August and begins its attack on the living trees at the base of 
the buds and leaves, apparently for the purpose of obtaining food; 
later it enters the bark of the larger branches and top of the trunk and 
excavates short longitudinal biiri*ows (tig. 27, A) in the inner bark and 
surface of the wood. The eggs, w^hich are placed along the sides of this 
primary galler}" , hatch into-small white grubs, or larvae, which burrow 
at right angles through the inner bark and groove the surface of the 
wood (fig. 27, Z>). The broods of larvae pass the -winter in these brood gal- 
leries, and the transforma- 
tion to the adult takes place 
in the spring in the outer 
portion of the inner bark. 

The adults emerge through 
holes in the outer hark (fig. 

29) to continue their dep- 
redations on the buds and 
branches of other trees and 
the remainder of the trunks 
that were not killed the 
first attack. They com- 
mence to emerge about 
the middle of May in the 
latitude of Morgantown, 

W. Va., and two or three 
weeks later in the latitude 
of Detroit, Mich. Indi- 
viduals of the llibeniating 
brood continue to emerge 
until August, and ma}^ be 
found excavating galleries 
and depositing eggs as late 
as September. Thus, they 
will be found attacking* 

trees all thl’OUgh the sum- pig. C?.— work of the Mekory baiE-beetle on surfacio of 
mer and all sta^res from vvood beneath the bark: a, primary gallery; 5, larval 
’ miiicH, (Original.) 

very 5 roung to matured ' lar- 

va3, will be found in the bark at the commencement of winter. In the 
States north of Tennessee and North Carolina there is evidently but 
one generation, while farther south there may be two. 



external character oe the injury. 

The first indication of attack is shown by the leaves, some of which 
die and remain on the twigs, while others fall early in the season. 
Later, in July and August, the larger branches or the entire top itmj^ 
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die, while the lower branches and trunk may remain in normal health. 
Sometimes the entire tree is killed the first season, but more often the 
low'er portion dies from a subsequent attack. Upon examination there 
will be found the wounds made by the beetles at the base of the buds, 
which cause the leaves to die or fall. Upon removing the bark from 
the dead branches the chai’acteristic brood galleries will be found in 



Fig. 28.-“Complete brood galleries’of the hickory bark-beetle in surface of wood. (Original.) 


the inner bark and engraved on the surface of the wood (figs. 37 and 28). 
If the tree is infested the parent beetles will be found in the primary 
longitudinal galleries, and great numbers of small, white grubs in the 
larval burrows in the bark. If the broods have emerged, the bark will 
be found perforated with numerous small round holes, as indicated in 
fig. 29. 
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METHOD OF COMBATING THE INSECT. 

The fact that there is a single generation annually, and tliat the 
generations pass the winter in the immature stage in the bark, makes 
it a comparatively easy x>est with which to deal. It is necessarj' to 
cletermine which trees are actually infested at tlie beginning of winter, 
and to see that these are cut and the bark burned Ixifoi'e tlie inidd],e of 
th (3 following May. If the greater number of infested trees over a 
considerable area are thus treated, the number of the insects will lie so 
reduced that they can not continue their destructive depredations on 
living trees. It is important to remember that there is nothing to bo 
gained b}^ cutting and burning the old 
dead trees after the insects have emerged, 
but that it is of the greatest importance 
to locate all trees which have died within 
a year from the 1st of June and are 
infested, and that these lie cut and the 
insects destroyed before the ist of May 
of tlie year following the death of the 
tree. In some cases it will be advisable, 
when the tops and branches only are dead 
and infested and the remainder of the 
tree is living, to cut out and burn the 
infested to|;) and thus save the lower part 
of the tree. The l)roods can be de- 
stroyed without loss of the wood by 
utilizing it for fuel within the time 
specified, or, if it is desired for other 
i:)urposes, the bark cam be removed, and 
Inirned or the logs |)laced in water until 
the i,nsects are all dead. 

''I'lie pra(iti(‘4il application of this meth- 
od of cutti.ng and liurning the infested 
trees was, made l)y the co,n,imissioner of 
j;)arks and boulevards of Detroit, ■Mich., 

on. .Belle Isle Park, in May, 11)08. A 2 a--ExitmK:)ies ui nark of 
great many hickories on the island were hickory bark.bcetic have emerged, 
infested, and all were threatened with (Original.) 
destruction liy this insect. Upon request of the commissioner, 
addressed to the Department of Agriculture, investigations were made 
by the writer, who recommended that the infested trees be cut and 
burned before the broods of the beetles commenced to emerge. ' This 
plan was promptly adopted, and the cutting and bur!ii.rig of' tlie 
infested t.roes was so thorough that no evidence of the destructive 
work of the beetle on the remaining trees has siiice beei'i <,.)bserved. 
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BaEK-BEETLE iNJtTEtES TO OaK TrEEB. 

Different kinds of oaks, of sizes ranging from a few inches in 
diameter to large trees, are frequent^ found in the woods dying or 
recently dead, with no evidence of external injury. If, upon remov- 
ing the bark from a place on the trunk some 4 or 5 feet above the 
base of one of tlie.se trees, the inner .surface is found to be grooved 

30, 5, 


withg-reat numl:)er 


s of minute transverse burrows, similar to lig. 



showing character of primary gallery at b; 
larval or brood mines at a. 


which are also faintly marked on 
the surface of the wood, it is the 
work of the oak-destroying bark- 
beetle iPityophthorus prtiinosus 

Eichh.). 

This is an exceedingly small 
dark-brown or nearly black beetle, 
less than 2 millimeters (0.08 of an 
inch) in length, which, notwith- 
standing its small size, sometimes 
occurs in such vast numbers that 
large oak trees are attacked and 
killed by it in a few weeks. It 
passes the winter in the adult and 
larval stage in the inner bark of 
trees and limbs where it bred the 
previous summer. It commences 
to fly early in the spring, and pro 
fers to enter the bark of trees re- 
cently felled or injured by storm 
or other causes. It also enters the 
bark of large and small branches 
recently broken or cut from living 
trees. In the inner bark of these 
the parent adults excavate sliort 
double transverse pi'imary gal lo- 
ries, from which tlie broods oi' 
young larviB excavate long lat(vral 


mines (fig. 30), up and down, 
through the inner bark, and follow- 
ing the bark fibers in such a way that they are difficult to recognize. 
Enormous numbers of these brood galleries are often found within a 
small area of bark. When a large number of trees and branches are 
infested the swarms of beetles of the first generation will emerge later in 
the summer, and if they fail to find sufficient felled and injured trees in 
the right condition to attract them, they will concentrate their attack on a 
few living trees, which soon perish. The leaves of such trees will first 
fade, then turn brown, and remain on the branches until the next spring. 
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METHODS OP CONTROIi. 

If the trees’ die late in the summer the broods of the I)eetlc8 will 
remain in tlio bark over winter, and can easily be destro^Txl l:)y feiliii^- 
the trees, reriioving the bark from the trunks, aiid busMiing* the 
I) ranches. The removal of the l^ark in the winter is su'ffici,ent to kill 
the broods, but it is easier to burn the braiiches than to remove tlu'^ 
bark from them. This wo,rk can be done at any time bedaveen 
September and the following March. If the trees die earlier in tlie 



Fig, 31.— Brood gallerieH of tho chorry hiirfe-beetlc, showing chanicitor 
o£ primary gallerloH ttiid larval xninos, (Original.) 


season it will be best to fell them and treat as above as soon as the 
leaves commence to die, in order to prevent the development and 
emerging of a possible second generation before winter. 

It ’is also important, especially in farmers’ woodlots, to have all tops 
and branches from oak trees felled during the ■winter, piled and 
burned betw’een the 1st of May and the 1st of June. This will allow 
the spring brood to commence operations in the bark of such material 
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before it is biirneci All infested tops and branches of summer cuttings 
should be destroyed, and the bark removed from infested logs dur- 
ing the winter. Therefore, clean forest management and the prompt 
felling and removal of the bark from dying trees will serve to prevent 
serious harm from this insect. 

Bark-beetle Injuries to Other Trees. 

The wild cherry is sometimes killed or, seriously, injured by the 
cherry bark-beetle {PMmophthorm limlnaris Harris), but this insect 
rarely attacks perfectly healthy trees, although it is capable of doing 
so. The ornamental double transverse gallery of this beetle in the 
inner bark and grooves of the surface of the wood will be easily 
recognized b}^ the characteristic form, as shown in tig. 31, although 
they are seldom found so perfect. 

The paper birch and other birches of the north woods and higher 

Allegheny Moun- 
tains are sonieti.mes 
killed by the birch 
bark-beetle {I)ryo- 
c m t e s 6 i e It h offi 
H o p k . ) . T r e e s 
slightly injured by 
fire, which would 
otherwise recover, 
often die from the 
attack of this insect, 
yet in such trees 
they breed in such 

Fig, 32.— Work of tlie bircli bark-beetle: primary galleries and larval U 

mines in bark. (Original.) numneiS US TO aitaCiv 

living ones and kill 

them. The galleries made by this beetle and its larvas in the inner 
bark (tig. 22) differ from the preceding in having no regular form, but 
penetrate in all directions from the main entrance and the irregular 
primary galleries. 

The hackberry bark-beetle {Scolytm iKfUtlcuH Say), the elm l)ark- 
beetle {Hylastinun ■nifi;pes'EA(Mi.), the mulberry bark-beetle {FJdmrph- 
tharm frontalis Oliv,), the ash bark-beetle {MelioUm mukittus Say — 
tig. 33), and a number of others of this class of beetles, are sometimes 
quite injurious, hut more often are secondary enemies which attack 
only injured trees and prevent their recovery. 

Oaks, Chestnut, Bikuhes, and Popiaks Killed by Bakk-boking Grubs. 

There has been a great mortality among the oaks and chestnut of 
the Appalachian region which has been going on for many years. No 
such large bodies of timber have been killed in any one year as to 
attract special attention, but scattering trees all through the forest die 
every year. In some of the southern sections nearly all of the larger 




Fig. 1 .—Character of Larval Mines of Oak-destroy!nq Fig. 2.— Larval Mines of Destructive Bark-Borer in 

Bark-Borer in Inner Surface of Bark. Surface of Wood of Dying Cottonwood Tree. 
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chestnut trees on thousands of square miles have died, and in other 
sections the oaks have died to an alarming* extciit. 

Upon investigation in different sections of the country it was found 
that the oak-destroying bark-borer, or two-lined chestnut borer 
{Agfilim MUneatus Web.), is directly associated with tlie causes of the 


death of the trees. ■ 

The adult of this destructive enemy of the oak and chestnut is a 
slender blue-black beetle with a faint yellow line along^ tlie iiiickile of 
each wing cover. The larva is a long, slender, ilat-lieaded grub, which, 
upon hatching from the egg deposited in the outer bark, burrows in 
the inner bark, through which it extends long tortuous or i^igzag 
mines (PL XXXIX, fig. 1), IVhen it occurs in muiibers in a tree the 
inner bark is killed and the tree rapidly dies. The leaves first fade, 
and then dry up and re- 


main on the twigs for 
some weeks or months 
afterwards. The insect 
passes the winter in the 
larval stage in the outer 
portion of the inner bark, 
where in the spring it 
transforms to the adult. 

The beetles commence to 
emerge in May and J ime. 

They deposit their eggs 
in the outer hark of liv- 
ing trees, on stumps of 
recently felbid oak and 
chestnut, in trees struck 
by lightning or injured 
from other causes. They 
breed in great numbers in tlie. bark of stumps, and injured' trees,: a'ud 
by this means are enabled to multiply, sufficiently' to attack and kill 
living trees, 



Fia. 33.— Brood galleries of the ash bark-beetle In rarfaco 
of ash wood. (Original) 


METHO:i>« or ('ONTHOb. 

There is evidently only a single generation of this insect annually, 
and this fact, together with its habit of bi’eeding in the bark of stumps 
and injured trees, and in those killed by it, together with its habit of 
transforming in the outer bark, suggests a practical method of control. 
All infested stumps and dying and recently dead trees should be located 
before the beginning of winter, or by the Ist of November, in order 
that the infested bark may be removed from the trunks and stumps 
and burned before the 1st of April. 

Trees struck by lightning in May and June furnish favorable 


1 a1903 21 
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conditions for the multiplication and destructive ravages of the. two- 
lined chestnut borer; therefore all such trees, together with those dying 
from insect attack, should be felled during the summer or the winter 
following, and the bark removed and burned. Very often such trees 
can be utilized for fuel, so that nothing is lost in the operation. 

The birches, aspens, cottonwoods, and balni-of-gileads are killed or 
seriously injured by other species of AgrUus^ which have habits similar 
to those of the. oak-destroying bark-borer, hence require the same 
treatment. 

The work of these insects has been observed in the birches, aspens, 



and cottonwoods from Maine to West Virginia, and westward to 
northern Idaho and northern New MeKico. 

The curious embossed effect on the surface of the wood (fig. 84, a), on 
trees which have been infested or billed by one of these bark-borers, 
is the result of liealed-over grooves made by the larvie in the buter 
layers of wood beneath the bark (fig. 84, h) when the trees were living 
and growing. Therefore, these healed wounds furnish conclusive 
evidence that the trees are attacked while living. The long winding 
burrows beneath the bark, as shown in PI. XXXIX, fig. 2, show how 
the trees are easily girdled and killed when thickly infested. 
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INSECT INJURIES TO THE WOOD OF LIVING TREES. 

The class of iojuries to the wood of living trees koowri as pinholes 
and wormholes cause an enormous loss of the best hardwood timber. 
Indeed the loss from this cairse is perhaps far greater hi tlie aggregate 
than that resulting* from the work of the bark-boi'*ers already iiien- 
tiooed. Trees dying, or dead f ron:i the work of bark-borers are co,ii- 
spicuous and thus attract attention, while that of the wood-bore,rs is 
obscure and seldom noticed until the trees arc closely exaininetl or 
felled. Indeed, hundreds of generations of one of this class of enemies 
may breed in and emerge from a tree during its life, and the heartwood 
of the trunk be rendered worthless for commercial purposes, yet the 
tree may continue to live and grow and show little or no outward 
indication of damage. 

PiNiTOLK Injuries in OxVK Wood. 


One of the most destructive of this class of enemies of hardwood 
forest trees is the oak timber- worm [Eii’ 2 )salis mmmta). This is a 
slender whitish worm, or grub, full-groVu 
examples of which are less than an inch long 
and one-sixteenth of an inch or less in 
diameter toward the middle of the body, 
while the segments toward the head are 
enlarged to twice this diameter. Tlie adult 
is a slender reddish snout-beetle, with black 
markings, varying in length from 10 to 15 
millimeters (0.4 to O.O inch). The l)eetles 
appear on the wing in April and May, and 
are found through the spring and suumier 
months on or about f resh or old wounds on 
livi'ng trees. ■ .They deposit their eggs in the 
surfacc5 and edges of these wounds, and -the 
minute' young larvm bore, at first, almost 
invisible' holes directly into the wood. 

These ".biUTows.; are .'enlarged , and extended 
in all di:re'ction,s t'hrough the heartwood until , 
the larviB have attained their full -growth. 

They then transform, to, adults -within their 
burrows, to, emerge the next spring, or summer and repeat the process in 
the same wounds, or in the wood' of dead standing trees and the stumps 
and logs of felled ones.' TfaiiB, an 'ax wound in the s,ide of a' large, 
sound, and healthy tree may result in an attack by- this insect,' and in 
a few years the 'entire .heartwood of - 3 or 4 feet of the tru.rik is perfo- 
rated with the so-called pinhole defects (fig. 35). Slight wounds by light- 
ning may, in a like manner, result in the wood', of 'the entire -trunk 
being thus rendered worthless 'for stave timber or 'first-class lumber. ' ' 



(Adaptisd from author’s ,i:,llus", 
tratlon.) 
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Fig. 36,“Wormholes in chestnut— work 
of the chestnut fimber-tvorm. (Adapt- 
ed from author’s illustration.) 


This insect breeds in great numbers in the trunks of old dead trees 
and in the stumps and logs of felled ones, and is, ever ready to attack 

living trees wherever a slight wound in 
the bark offers an opportunity. It will 
also attack freshly split stave l:)olts, heavy 
unseasoned lumber, squared timber, and 
the like, and cause serious damage. 

The losses occasioned by the oak timber- 
worm are enormous. The finest old trees 
of the forest are often found by the lum- 
bermen so injured that they are either 
left standing or after being felled are left 
in the woods. Saw logs which appear to 
be sound at the ends are often found so 
damaged in the middle that they .must be 
discarded or worked into cheap lumber 
tyid culls. Therefore, the losses fall on 
the owner of the forest and the manufac- 
turer of the crude products, Avhile the 
consumer loses in the extra high prices 
he must pay for clear liunber. .Nothing 
can be done toward remedying the damage already done to standing 
and felled timber, but the insect's habit 
of breeding in dead standing and felled 
oak trees and old logs in the forests and 
of entering ax and other wounds in 
living trees, suggests the importance of 
clearing out and burning all such waste 
material whenever practicable, and of 
avoiding as far as possible all imneces- 
sary wounds to living trees. Indeed, 
the disposal of ail prolific sources of 
trouble from this insect will always be 
an important feature in the manage- 
ment of American hardwood forests 
and farmers^ woodlots. 

P 1 .NHOLE AXI) \V0RMH0.LE INJURIES TO C'HESTNDT 

Wood. 

Wormholes in chestnut wood are such 
a common defect that no one who has 
had anything to do with this kind of 
wood can have failed to notice them. 

Indeed, scarcely a chestnut tree of any 
size can be found in the Eastern hardwood forests the wood of which 
doe.s not .show more or less injury of this kind, while that of nearly 



Fig. 37.— Wormholes in red oitk— work 
of the oak carpenter-wonoa, (Adapted 
from photograph. ) 
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ali old trees is thickly perforated. This common defect (see fig*. 36) 
is the work of the chestnut timber- worm {Lytnexyhyn^ 


CIIARACTERLSTICS OK THE OllEfSTNUT TrMBEE-\VORM. 


The chestnut timber-worm is a curious, yeilowish-white, slender 
larva,' full-grown examples of which are about an inch long. It lias a 
hood-like enlargement just back of the head, and the opposite end of 
the body is armed with a horny, dark-hrown, gouge-like soginent, with 
toothed edges. The adult is a dark-brown, elongate, subcylindrical 
beetle, densely clothed 
with fine silky hairs. In- 
dividuals vary from 10 to 
15 millimeters (O.l to 0.6 
inch) in length. 

The habits of this insect 
are quite similar to those 
of the oak timber-worm in 
breeding in the wood of 
dead and felled trees and 
infesting wounds in the 
wood of living ones. It 
also enters the living trees 
at the base of dead or bro- 
ken limbs, and through 
small or large knot holes 
in the trunk. Very little 
is known of the life his- 
tory except that the adults 
develop and emerge about 
the time the chestnut is in 
bloom. . It is probable that 
the larva lives ' several 
years, in its bar:row before 
■tra,nsforming to the adult, 
which would account in 
part for the scarcity of the 
insects in collections* The common occurrence of its work is explained 
by the fact that the holes in the wood of old trees may represent the 
work of many generations daring two or three centuries. 



Fio. 88.“~Work of the Colurabian timber-beetle: Black boles 
and “grease spots’' in white oak. (Origimil) 


METHODS OF PREVENTING LOSSES, 

In addition to clean forest management and other methods of combating 
the oak timber- worm , which are just as applicable to this pest, it is impor- 
tant to clean out the old trees and encourage the growth of thrifty j^oung 
ones, which are less liable to attack, and to cut these for poles or lum- 
ber as soon as they reach a sujficient diameter to be profitably handled. 
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The exteosive'developiiieofc within recent years of the industry of 
iimnufactiiring tannin extract from chestnut wood has made a market 



Fig. S9.— Work oi the Columbian timber-beetle: “Steamboats” in quartered or split white oak. 
(Adapted from author’s illustration.) 


for a large quantity of wormy ” chestnut wood in some sections of 
the country. Indeed, it is said that the wood which is badly perfo- 



Fig. 40.— Work of the Columbian timber-beetle in 
tulip wood— “calico poplar.” (Original from 
photograph.) 


rated with the wormholes is just 
as good for the purpose as the 
uninjured, if not better. 

Oakpentee-worm Injukies to Oak 

AND LoCEST. 

The very large oblong worm- 
holes (fig. 37) commonly met 
with in the heartwu>od of red 
oak and other oak trees, and 
also in that of the black or yel- 
low locust, is usually the work 
of the so-called carpenter worm 
{Prionaxystus fol iwisd Peck) . 
The larviB are large white and 
pink caterpillars which hatch 
from eggs deposited by stout- 
bodied, short- winged, g r a y 
moths. 'The caterpillars often 
attain a length of 3 inches and 
a diameter of over half an 
inch. The lioles made by thmn 
through the lieartwood of tlui 
best part of the trunk are some- 
times 1| inches in diameter one 
way by three-fourths of an inch 
the other, thus causing 'serious 
damage to the wood. These,' 
with other large wood-boring 
grubs of beetles,' sometimes 
infest the top part of the trunk 


and larger branches of oak trees, where their continued work results 


first lathe dead and so-called “stag-horn” top, and subsequently in 
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broken, decayed, and worthless trunks. The great number of “stag- 
horn ” tops of the older oak trees in our forests every whei-e give evi- 
dence of the destructive work of this class of heartwood borers. 

MKTHOaS OF CONTROL. 

The only method we have to .sugge.st for combating this insect is to 
fell and utilize all matured timber that shows the slightest indication 
of diseased conditions of the top, and clean up and burn such parts as 
show evidence of being infested. 

Work of the Columbian Timbbu-beetlb. 


One of the commonest wormhole defects in white oak, rock oak, 
beech, and tulip (“ whitewood” or “ yellow poplar”) is one known to 
the lumber trade as grease 




CHARACTER OF THE WORK. 












Pig. Work of Columbian tiniber-boetle: Eini of log, 
•sliowing' cvklence of Hcrious damage, and liow tlio 
brood gaUerlcs mado in the sap wood are covered by 
HUbHoquant growths of avoocI, (AdapttMi from author’s 
Illustration.) 


load in an ordinary lead pen- i||l.-Work of Columbian timber-beetle: End of log, 
. I . , ‘ ,, . ~ showing evidence of serious damage, and liow the 

ClI, Wltll. a streak Ol Btaincd brood galleries made in the sapwood are covered by 
wood CXtendinCf with tho subHequent growths of wood, (Adapted froin aulhfir’s 

grain 2 or S or, inortMiicheB . 

each, side' (as in fig. 38). In quarter-sawed oak or split or sawed 
stavcKS, a short longitudinal section of one .of these l)lack holes is seen 
attended by the stained streak on one side of a thick or curly growtli 
or grain (fig. 39). It is this form w.hich is called steamboats. In 
whitewood or yellow poplar the black bolesdire attended by .very long 
black, greenish, or bluish streaks, sometimes 5 or 6 feet long. When 
this is common in the lumber it is called calico poplar. Fig. 40 rep- 
resents the 'Characteristic appearance 'Of this deled greatly reduced., 
.The appearance , of the defect in' the end of a log is represented in 
fig. 41, and in the sapwood' of a living tree in fig. 42, 
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The beetle which is responsible for this defect and the resulting 
losses to tbe lumber interests of this country, amounting to millions 

of dollars, attacks the sapwood of the young, 
living, healthy tree, in which the adults 
excavate their brood galleries (iig. 48) and 
deposit their ■ eggs. These hatch and de- 
velop into beetles, and emerge within one 
year. The next year the operation is re- 
peated in another place in the same tree, 
and so on for hundreds of years, or as long 
as the tree lives, so that the galleries exca- 
vated in different years and periods occupy 
their respective positions in the heartwood 
and sapwood of the full-grown and old tree, 
as shown in iig, 41. 

Nearly all the damage by this insect, as 
affecting the best part of the trees, was 
done 50, 100, 200, or, in some cases, as 
noted in an old tulip tree, over 400 years 
ago. The age of each gallery observed in 
the end of the log is easily determined by 
counting the number of annual layers of 
Fig. 42 .-work ofColumbian timber- wood between the old healed-over entrance 

beeWe in sapwood of living tree, to the galleries and the bark. 

(Original from pbotograpb.) tur-j.! • x i 4* xr 

Within recent years, examples 01 the spe- 
cies which do this work have been 
exceedingly scarce; consequently 
but little evidence of its work can 
now be found in the sapwood and 
outer heartwood of living trees. 

Therefore, there is no remedy for 
the old work, and prol)ably no 
need of trying to combat an in- 
sect which is apparently becoming 
extinct. The only thing to do in 
a case of this kind is to fell and 
utilize to the best advantage the 
injured trees, and thus give the 
opportunity for rapid growth. 




Fig. 43.-"Broo(i j^^allery rolnxnbian timber- 
beetle in sapwood of white oak: .^1, inner bark; 

B, sapwood; C, heartwood; <t-b, brood cliani- 
ber. (Adapted from author’s illUHiration.) 

younger uninjured trees a better 



/macahoni wheat. 

By James II. Shepard, 

Chetnist, South Dakota Expentneni Station. 

VARIETIES AND COUNTRIES OF OOMMEHOIAL I>R01>UCTI0N. 

Macaroni wheat is known botanically as TfUicu/m dimun. to distin- 
guish it from ordinary bread wheat or TrUtcimi ^nil(Ja■re. There are 
many varieties of macaroni wheat. Whether these all originated from 
one parent stock is not known, but such a siqiposition is not improbable. 
Th(3 durum wheats are groAvn in widely separated localities, and it is 
quite probable that long cultivation under certain climatic intluences 
has tended to emphasize such varietal distinctions as are now exhibited 
by these wheats. 

The durum wlieats are grown commercially in certain localities in 
Spain, Italy, Algeria, India, Eiissia, and Argentina; and one variety, 
the Wild Goose, in Canada. In the United States some varieties, such 
as the Wild Goose and the Arnautka, have licen grown in a desultory 
manner for a number of years. The small amount produced was 
grown mostly in the Northwest, but owing to insufficient information 
as to its properties and uses and to a lack of a regularly established 
market it made littl(3 headway. 

INTRODUCTION OF MACARONI WHEAT BY DEPARTMENT OF ACIRIClJI/rtJl'iE* 

In 1899 the Department of Agriculture sent Mr. M. A * Carleton, 
the' ’assistant in chaigo of 'cereal investigations, to Europe and to 
AsiaticTlussia^ili order to gain all possible' information in regard to 
macaroni wheat, and to select such varieties as would pi’obably succeed 
in the Great Plains region, and especially in the semiaricl portions, 
where ordinary bread wheats were sometimes at best but' an indiffer- 
ent crop. Mr. Carleton made a very thorough exploration and secured 
a large number of varieties of the duimm wheats, many of them being 
in small quantities only, for scientific investigations. But from the 
Kussian provinces north of the Sea of Azov, the home of the best of 
the macaroni wheats, where the climatic conditions bear a striking 
resemblance to those of the Great Plains, he secured a number of 
.bushels of. tlie best varieties, such as the Kubanka, the Velvet Don, and 
the Yellow Ghaimovka. These wheats the Department of Agriculture 

329"':'' 
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distributed to growers in suitable localities, thereb_y increasing the 
stock. It was the privileg'e of the writer to a.ssist in propagating- some 
of these varieties, thus affording him an opportunity to inal<e. an early 
acquaintance with them under field conditions. The crop secured, 
together with two fre.sh iinportation.s, was distributed in 1901 to the 
farmers of the Northwest through the ex]ierinient stations of the 
various State.s. In the .spring of 1900 the Northwestern Statci experi- 
ment statioms, in cooperation wdth the Department of AgricultiH-e, 
undertook the exhaustive study of the new W’heat.s. In tliis work tlie 
South Dakota .station ha.s taken an active part, and the writer ha.s had 
occasion to make a critical study of the chemical and milling proper- 
ties of the different varieties. 

INCREASE IN THE PRODUCTION OF MACARONI WHEAT. 

Since the Department of Agriculture undertook the work the 
production of macaroni wheat in the Northwest ha.s increased with 
astonishing rapidity. The estimated crop of the two Dakotas alone 
during the .season of 1903 is l0,f>0(),000 bushels. Perhaps no other 
new crop has been ,so warmly welcomed by farmers in the regions 
suitable to it,s growth. The reason for thi.s is found in the .splendid 
adaptability of these new wheats to the climatic and soil conditions of 
the Great Plains region. Macaroni w'heat thrives in abundant sun- 
shine, does not require a large amount of moisture, resists vigorou,sly 
the attacks of the smuts and rusts, and is a strong grower, yielding 
largely (from 25 to 100 per cent) in excess of the ordinary bread 
wheats, which often produce indifferent crops in the semiarid regions 
of the Northwest. 

The .several varieties of macaroni wheat, while difl'ering widely in 
their chemical and milling properties, nevertheless possess many traits 
in common. They have strong straws, which prevent lodging; also 
heavy and somewhat persistent chaff', furnished with long beard.s, 
which protect the kernels from the fierce heat of the ,sun and prevent 
shattering— a grave objection to our common bine-stems. 

METHODS OF CULTIVATION. 

The cultivation of these new wheats requires little variation from 
the method.s employed in growing ordinary spring bread wheats. 
The .same soils answer admirably; sowings are made at the .same time 
in the spring, and the preparation of the .soil i.s the same. It is 
probable that some varieties can be converted into winter wheats 
farther south. Owing to the larg-e kernels of the maiaironi wheats, 
and to the fact that they do not stool ,so freely, 5 peeks per acre are 
sown bn good rich .soil, while a poorer soil requires at lea.st 6 pecks. 
Before harvesting, the grain is allowed to ripen fully, and if it can be 
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tliraslied without suffering from rains the quality of the grain is mucli 
improved. It is better, therefore, to thrash directly from the shock, 
when possible. When the wheat is lirst stacked, before thrashing, ’‘it 
should be allowed to go through the usual sweating process and 
become thoroughly dry, otherwise it will olfer some difficulty in 
thrashing. In any event, the thrasher must have a full, set of concave 
teeth, and the sieves must be so arranged that broken heads and white 
caps are faithfully returned to the cylinder for a second beating; 
otherwise much grain will be lost in the straw. 

CLASSES OE MACAllONI WHEAT. 

It has been found convenient while investigating the different 
varieties of macaroni wheat to divide them into three classes: Fii*st, 
the Northern or Russian varieties; second, the Southern or Mediter- 
ranean; and, third, the miscellaneous varieties, which have come from 
moi‘e wide!}" separated localities. In some respects all tlio durum 
wlieats have properties in common. The kernels are somewliat larger 
tlian tliose of the comnuni wheats, but as compared with one another 
a considerable variation in size and color is plainly observable. All 
the durums have an extremely hard kernel of a flinty or liorny texture, 
sometimes appearing as if faintly translucent. In color the different 
varieties vary from a comparatively dark shade to a light yellow. 
But, in regard to botli hardness and color, tlie different varieties show 
marked variations among themselves. As a rule, the Russian sorts 
are harder and more nearly translucent. Botli the Velvet Don and 
the Black Don have dark-colored kernels, wliile the Kubanka and the 
Gharnovkas have a liglitor color. The Yellow Gharnovka is of a 
yellowisli tinge, as its name indicates. The chaff and tieards of most 
of the macaroni wheats are wliite, but in the Blatik Don both are 
black, while the Velvet l)o!i has white chatf and black beards. 

THE PROTEIN CONTENT OF MACARONI WHEAT. 

■ One of:. the first questions to arise in introducing tlie new* wheat is, 
■Can a variety or varieties of macaroni wheat lie found that will preserve 
all essenf;ial .characteristics in their new home/^ It must be remem- 
bered that it is' a violent change of habitat to carry seed grown in the 
Azov districts of Russia half way round.' the globe and sow It at 
some point in the Great , Plains extending from North Dakota to 
Texas. 

The peculiar property of macaroni wheat which makes it valuable 
for its distinctive uses is its protein- or gluten content. If, then, these 
new wheats can be grown in the semiarid region for a series of years 
without sulfe ring a diminution of protein, it is safe to infer that' the 
transplantatioti may bo successfully made. Accordingly, one of the 
first dciterminations made each year is the protein.factor. . The Kubanka 
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variety from the Uralsk territory is one of the very best for the semi- 
aificl districts, and its behavior will throw much light on this question. 
The original seed, as imported, gave 14.1 per cent protein. When 
grown in South Dakota the next year, 1901, it gave IS. 8 per cent 
protein. This South Dakota seed, sown in 1902, a wet, unfavorable . 
year, gave 13.9 per cent crude protein, or practically the .same as tlie 
imported seed. If this series continue.s at the same rate, the Kubanka 
variety promises to improve rather than to deteriorate in its new 
habitat. An extended investigation with other varieties also tends to 
show that man 3 >- of the durum wheats will maintain their protein 
content successfully on the Great Plains of the Northwest. But the 
protein content will vary in any variety from year to year. In dry, 
favorable seasons the protein will run high and in wet years it will 
run low. This is also true of all the essentials, as plainly shown in 
the last two lines of the table following: 


Chemical and milling factors for macaroni wheats. 


[Factors calculated to an air-dry basis.] 


Num- 
ber of 
anal- ; 
yses 
made. 

Name or variety of 
sample. 

Mill prodact.s. 

Crude '(N. x 

5.7) protein. 

Bran. 

Shorts. 

Flour. 

Error. 

Wheat, j 

Bran. 

Sl’iort.s. 

Flour. 



Per rent. 

Per cent. 

Per cent. 

Per cent. 

Per ct. 

Pe r d. 

Per d. 

Per et. 

11 

Kubanka 

19.17 

18.04 

67.73 

-0.00 

13. 71 

13. 90 

13.09 

13.53 

12 

Gharnovka 

28. 12 

I 14.08 

57.88 

+0. 08 

14.33 

14. 49 

13.99 

14,29 

8 

Amaiitka 

16. 49 

13.20 

70.39 

+0. 08 

14. 79 

15. 05 

14. 45 

14.71, 

5 

Pellissier 

34. 29 

15.84 

49.61 

-0.26 

14.78 

15.01 

14.09 

14.34 

1 

1 Siiragolla 

21.98 

14.10 

63.32 

-0. 00 

12,01 

12. 91 

12.23 

11. 63 

3 

j Argentine 

25.31 

13.03 

60.65 

-1.01 

14.50 ^ 

15.42 ’ 

14. 28 

13.96 

1 

1 Walnak 

30. 38 

14.04 

66.34 

+0. 76 

13, 43 

13.96 

12. 61 

12. 76 

1 

Kubanka, maxi- 










mum 

6.38 

20.83 

71.54 

-1. 25 

10.03 

16. 25 

17.39 

16.94 

1 

Kubanka, mini- 










mum 

23. 84 

26.30 

50.70 

+0. 84 

11.02 

11.47 

11. 55 

11.02 


Num- 
ber of 
anal" 


Name or variety of 
.sample. 


Distribution of crude prttteiii in wheat. 


Protein in 100 poiUKls wheat and in 
mill produt t.s therefrom. 


made. 


Whole 

wheat. 

Bran, 

Shorts. 

Flour. 

Error. 

Bnm. 

Shorts. 

Flour. 



Pounds 

Pounds 

Pounds 

Founds 

Pound, 

Per cL 

Per d. 

Per d. 

11 

Kubauka 

13. 71 

2. 62 

1.79 

9.23 

-0. 07 

19. 48 

13, 2{; 

tu;. 9B 

12 

Gliarnovka 

14.33 

4. 13 

1.68 

8.26 

-0. 26 

27.97 

13,56 

56. 76 

3 

Arnautka 

14.79 

2.43 

1.94 

10. 33 

-0. 09 

16. 75 

12. 90 

70. 06 

" 5 

Pellissier 

14.78 

5.09 

2.24 

7. 16 

-0. 29 

34.69 

15. 11 

48. If) 

.. 

Saragolla 

12.01 

2.84 

1.73 

i 7. 36 

-0.08 

23. 65 

14.40 

61.28 


Argentine 

14.50 

3.91 

1,88 

8.42 

-0. 29 

20. 86 

12.82 

58. 18 

1 

: Walnak'.. 

13.43 

4.24 

1.77 

7.19 

-0.23 

31.57 

18. 18 

53, M 

'1 

Kvihanka,. maxi- 










mum 

16.63 

1.04 

3.62 

12.12 

+0.15 

6,25 

21. 77 

7‘..! 88 

1 

Kubanka,,; mini-'" 










mum'.. ...w..,' 

1 , 11.62 

2.74 

3.04 

1 5.59 

-0,25 

23.58 

26.16 

48. fl 


Distribution li(UW(‘(*u mill prod- 
ucts of total protein in wheat. 


Per d, 
-din 

--o.ao. 

.-2,05 
-•0. 67' 
--■2.14 
- 1.71 

+0,00 

-2. If) 
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Clicin kal and millrng facton for macaroni wheaLi — Coiitimied. 




Gluten in Hour. 

Num- 
ber of 
anal* 
y.scs 
made. 

or variety of 
sample. 

(■Uiiteu ill lloui’. 

Num- 
b(‘r of 
iiiial- 
y.ses 
in u tie. 

Nsirne or variety of 
Haiiipie. 

Wet 

gluten 

Dry 

gluten 

Water 

capac- 

ity. 

Water 

held 

by 1 
gin, 
dry 
gluten 

Wet 

gluten 

Dry 

gluten 

Wn.tei* 
capac- 
ity. 
Water 
held 
by 1 
gm. 
dry 
gluten 



Pe r d. 

Pe r d . 

drams 



Per d. 

Per d. 

(iravis. 

11 

ICnhsnikii 

44. 66 

15. 35 

1 . 95 

1 

Walnak 

42. 97 

14. 72 

1. 92 

12 

Gharnovka 

48. 99 

10.95 

1.89 

1 

Kubanka, maxi* 




3 

Arnautka 

45. 35 

10.33 

1.70 


mum 

51. 83 

18. 03 

2. 04 

5 

PellisHier 

47. 03 

10.31 

1.91 

1 

Kubanka,, mini- 




1 

Sarapi'<'>na 

89. 22 

12. 94 

2. 03 


mum 

34. 05 

12. 25 

1.83 

3 

Argentine 

51. 20 

17. 10 

1.97 






The iiiaximmii Kubanka is a Dakota-grown sarnple on high land in 
tlnj favorable year 1901. The niininiurn is the same wheat, badly 
shrunken, grown on rather low land in the wet j^ear of 1902. It will 
be seen how great was the deterioi*ation in every respect })y comparing 
the two. 

The data given in the table are taken from a large mass of similar 
determinations in the regular investigation of the new wheats under 
trial. The Kubanka, (Iharnovka, and Arnautka are the best of the 
Russian varieties. The samples were grown at or near the South 
Dakota station, and also at Mellette, S. Dak., in the flames River 
V alley. , Two imported samples are included. , Of tliese three varie-i/ies, 
the Kubanka is probably the best. The 11 analyses embrace good 
and poor samples alike. It can be readily seen how two or tliree 
samples* like the inininuim will lower the average. The (Iharnovka 
samples were more fortunate, since no remarkably, poor ones found 
their way into the laboratory. This variety may not maintain so high 
an average. The same remarks apply to the Arnautka.. The Pellissier 
is' the, best of the Mediterranean wheats from, a (atrefully seltscted^'seed. 
The Saragolla is the best of the Italian varieties, and, the analyses were 
made on the imported seed. ,The Argentine wheats ' came from Argen- 
tina, and ,the Wainak came from India, the '.samples, being grown in 
South Dakota. These results have been brouglit together for com- 
parison, and they teach many interesting and valuable lessons. 

When a new wheat reaches the miller ho has some questions to ask: 
How much flour will it yield? How much feed stuff? What are their 
values? And when the flour reaches the baker he asks: How much 
wet and dry gluten does it contain?. What is „the water-holding 
capacity? It must be remembered- that a high gluten , content in the 
whole wheat does not insure the presence of a high amount in the 
.flour. The protein may be located in the bramor ' shorts, the outer 
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covering of tke grains. The data given in the table show that the 
protein is well distributed in the macaroni wheats. The}^ also sliow 
that the percentage of flour is especially high in the Russian varieties, 
as grown in South Dakota. The table shows that the other vai'ieties 
grown at the same points are thick skinned, yielding a large ]:)i‘oportioii 
of bran and shorts of high feeding value. This iiiay an 

extended use of these wheats .for stoc.k' feeding, espec.ially wliere 
moisture is fairly abundant. The table also shows a large/ percjeiitage 
of wet and dry gluten of high -waterr holding capacity in tlie Dakota- 
grown samples, and that for milling and manufacturing purposes the 
Russian varieties are preferable for the Great Plains region, or at least 
for the northern portion. While the Mediterranean wheats yield a 
smaller percentage of flour, the flour itself is high in protein. The 
Saragolla, imported, and the Dakota-grown Walnak are low in protein, 
but the protein has a high water-holding capacity. 

In our experiments in manufacturing macaroni there appears to be 
an indefinable quality in the difl'erent samples of flour which deter- 
mines the texture, quality, and flavor of the product. It is a well- 
known fact that the Saragolla is the most esteemed of the Italian 
wheats used in the manufacture of macaroni, owing to the excellont 
flavor of the finished product. The work indicates that the Kul)anka 
possesses this quality to the highest extent when grown in this country. 
W e have not had sufficient Saragolla wheat to give this a practical test. 

SUGGESTIONS FROM THE INVESTIGATIONS. 

A practical lesson should be drawn from the work already accom- 
plished. Farmers should grow only the very best of these foreign 
wheats. The poor and medium ones offer no advantages. We are at 
the very beginning of a^new industry, and it is important that we 
start right. Another warning also should be g,iven at this stage: 
When pure seed of the best variety has been obtained the utniost care 
should be taken to keep it pure and free from l)road wheats. Any 
admixture will lower the value of the products, arid (a)nH(M| uei itly 
lower the price of the grain. 

In making the milling tests the wheat wa^s reduced to tiie grade 
known as “ straight flour/’ since this product gives*the total yield of 
flour. , No difficulty will be experienced in making a iriacaroni pat- 
ent” fl.our. But in adapting a modern roller mill to the redaction of 
macaroni wheat some changes in the bolting arrangements will be 
necessary. At the present time there are about twenty^ five mills in 
this country equipped to grind these new wheats-- a very creditable 
showing, considering the infancy of the industry. 

In the manufacture of the best grade of macaroni and other edible 
pastes flour,, is not used. A 'coarse, granular product known as 
^‘semolina,” which corresponds to 'the /‘middlings” obtained in one 
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stage of grinding bread wheats, is employed. In making semolina 
only corrugated rolls are used, and special purifying iiiacliinery is 
required. One mill, in Cincinnati, is now producing a superior grade 
of semolina. 

USES OF MAGAllONI WHEAT. 

Macaroni wheat has many uses which will render it acceptable and 
valuable in American dietaries. In fact, it is deserving of a much 
more extended use than it enjoys at the present time; and no doubt 
when the manufactured products are to be had fresh and at a reason- 
able cost their consumption will increase enormously. 

The first and most obvious use of macaroni wheat is in the inanii- 
faciture of macaroni, vermicelli, and other forms of edible pastes* At 
the present time this country is importing these products largely. 
In 1903 these imports amounted to 28,787,821 pounds, valued at 
11,171,922. Three years ago not a single factory in the United States 
was making macaroni from macaroni wheat. All that was made in 
this country was of an inferior quality and was sold as such on the 
market, being produced from bread wheats. Now several factories 
are using American macaroni wheat, and some are proudly branding 
their products ‘‘The best in the world,” “Made in America from 
American-grown wheats,” etc. It is safe to predict that in a short 
time all our factories will be using American macaroni wheat, 

A second use for macaroni flour is for the purpose of “blending.” 
This high-grade flour mixed with a low-grade bread- wheat flour 
makes a most valuable article for bread making and pastry cooking. 
In southern Europe blended flour is largely used, and no doubt its use 
in the United States will increase as the supply becomes abundant and 
its value better understood. 

A third use of macaroni flour is for bi’cad making. Many tests 
have now been made by the Dakota stations and by piivate families, 
where the flour is accessible, in addition to the tests made by the 
I^3partinent of Agriculture. The testimony all points in one direc- 
tion, namely, that' bread made from .macaroni flour is very palatable 
and nutritious. ; In fact, many. prefer it to ordinary wheat bread. But 
the use of the flour extends to many other articles of common diet, such 
as rolls, bread sticks, griddle cakes, 'grits, etc.; and there is no reason 
why a breakfast food far excelling a majority of those in common use 
at present, in both palatability and nutritiveness, can not be prepared, 

A fourth use for macaroni wheat and its products is in stock feeding. 
Owing to the fact that it is a surer crop than bread wheat, with a 
heavy yield, farmers will learn to turn to this abundant source of 
protein in compounding balanced rations. At times, when the price 
of bread wheat has been lovi enough to warrant, stock has been fed on 
it, at a profit. ‘ The South Dakota station has made feeding experimexits 
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on iambs with macaroni wheat fed whole. The results obtained war- 
rant the conclusion that this new wheat is equal to bread wheat, pound 
for pound. But the 1902 crop of nmcaroni wheat was of inferior 
quality, owing' to excessive moisture; therefore better results may be 
conlidently expected with a normal crop. 

Finally, macaroni wheat can be exported. The foreign demand 
is constantly increasing and will afford an outlet for any surplus 
production. 

CONCLUSION. 

With so many splendid possibilities in its favor, macaroni wheat 
certainly has a great future. Its products will be a welcome addition 
to the tables of the whole American people; and its introduction into 
the Great Plains region will prove an inestimable boon to the farmers 
of the semiarid belt extending from North Dakota to Texas. It may 
take a little time and some education of both producers and consumers 
to secure the fullest results, but the undeniable excellence and the 
intrinsic value of macaroni wheat and its products will give it high 
rank among standard farm crops. 



CULTIVATION OF DRUG PLANTS IN THE UNITED STATES'^ 


By Rodn'ev H. Tiiue, 

Phydologiat in Charge of Drug and Medicinal Plant Invcstigatkms, Bureaa (f Plant 

Industry. 

INTRODUCTION. 

Tlie demand of the United States for medicinal substances of plant', 
origin includes at the present time products drawn from widely sepa- 
rated parts of the earth. In common with other lands, however, this, 
country relies upon native plants for a great part of its materia mediea,. 
thougli these native resources are supplemented by those of other 
countries as the needs of the physician and the pharmacist may require. 
Since both foreign and domestic articles represent interests of great 
importance to the health of the people, any discussion of drug-plant: 
cultivation must concern itself with both classes of products. 

Many plants now growing in this country either as weeds or in an; 
otherwise uncultivated state are made u.se of in large quantities, and 
in some instances have become subjects of foreign demand, being; 
exported in larger or smaller amounts. This steady call has gradiu 
all}^ increased until tlic luiniber of tons of crude drugs gathered in the 
ditrerent parts of the eoimtry is enormous. In ISDI Simpson esti- 
mated that from Nortli Carolina alone several million pounds of crude; 
drugs >verc annually ship[)ed to market. In that section of the country 
there is, as a result, a great diminution in the quantity of the higher-' 
priced products collected. Indeed, it is safe to sa}" that in some cases, 
plants which w^ero formerly .abundant and apparently cxhaustless in 
quantit}?’ are now scarcely to be found at all. , The difficult}^ here noted 
is one which has .been greatly increased by the. cutting' of the forests,, 
thereby removing'the conditions necessary to the growd^h of large parte*, 
of, tlie flora of the region. In other cases the use of’ lands fo,r pasturage, 
has caused the extermination of certain of the plants in qiiestiom 
The bringing of ever-increasing areas under tlie plow is another 
efficient cause of decrease in the production of wild drug plants. 

Thus the stock of native drug products has tended from year to year 
to decrease, with the further result that prices paid to collectors have, 
steadily risen. This increased value of the roots, leaves, ba,rks, and 
other products sought has stimulated the gatherer to greater thorough- 
ness in ransac’.ki.ng tlie fields and, .forests. A shortage has already 
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become keenly felt in the case -of g'^oldeii seal {Ily&mstis ccmademis L,)^ 
seiieca snakeroot {l\)lygala senega L.), aiid a iiiiinber of other now 
relatively rare drug plants, and this shortag'e is certain to continue ivith 
increasing demand and to affect a larger number of products until the 
last available wild stock is in the drug dealer’s hands. 

There is but one remedy for this situation. The rare native drug 
plants must be 'brought under cultivation or they will cease to exist 
ill commercial quantities. In a number of instances the necessity for 
cultivation seems to be near at hand. The case of golden seal may i.)e 
regarded as typical of others at present less acute. 

Golden seal, once very abundant in woodlands throughout the Ohio 
Yalle}^ and eastward, has become increasingly dijffiiciilt to obtain in 
commercial quantities. Ks a result of this shortage and of manipula- 
tions of prices made possible by this shortage, its value has risen to* 
about To cents -per pound in the. w^holesale market, and the drug is 
difficult to obtain even at that price. This seems to make the growing 
of golden seal worthy of trial as a possible agricultural resource of 
limited scope. The production of excessive quantities WTiuld, of 
course, result in a depression of prices. In 1881 Lloyd estimated 
that the average annual production in the United States w^as about 
150,000 pounds. Later statistics are not at hand. 

Golden seal should be grown in rich, loose garden soil made to 
resemble as closely as possible that seen in deciduous forests. An 
abundance of decayed vegetable matter will do much to aid growth. 
The plants should be obtained from the woods and transplanted in rows 
about 1 foot apart, 6 inches from each other in the row. Trans- 
plantation can most snccessfuJly be made in the late summer after the 
leaves have dried and the plant is ready for the winter rest period. 
If not done then it should be done as early as possible in the spring, 
care being taken that the new shoots or buds are not injured. Ehi- 
zomes thus transplanted will send out leaves and flowers in tlm ea,rly 
spring. The rhizomes grow quite rapidh% and l)y branching and 
budding make it easy after a couple of seasons to miiltipl 3 r the stocvk 
considerably ■ by cutting up the rhizomes in the fall into pieces, eacli 
one of which bears a bud, and planting them. In an experiniental 
patch grown on the Potomac Flats at Washington the increase in the 
number of plants following such a method of division aftergrowth for 
two seasons' was about four times the original number. It is piobable 
that roots obtained by division will, when allowed to grov^, loach a 
size suitable: for harvesting and drying, in about three years. , ' The,' 
general regions that seem most likely to, be adapted to the cuitivatioir 
of .golden seal are 'those in which it has developed best in ' nature. 
These ' embrace ''an area including the Ohio'Taliey 'and the ''Appalachian 
'Mountains southward to Georgia. ' ' 

Lloyd, J. U. & C. O. Drugs and Medicines of North Ameriai, Vol. I, p. 94. 
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The cultivation of seneca snakeroot {Polygala senega L.), cascara 
sagrada {Rhamnm piiTshiana DC.), and the coueilower {Echinacea 
angvst/ifoUa DC.) is being made the subject of experiment in cioiiiice- 
tioii with the investigations of the Department of Agriculture on drug 
ciiltivatioiL As jmt, however, the information at hand is iiisiifiicieiit 
to justify recommendations concerning the best methods of ciiltivatiou. 

IMPORTATION OP DIIUG-PRODUCINO I^I.ANTS. 

To anyone inspecting carefully the customs ’reports of the Treasury 
Department, so far as they concern tlie trade in drugB and medicinal 
substances, several striking facts appear. At the present time the 
United States is importing many products derived from plants already 
well established in this country, and occurring* in some cases even as 
noxious weeds. Burdock, curly clock, ' dandelion, and couch grass, 
plants included in the list of weeds under the ban of the law in many 
States, furnish crude drugs now imported in considerable quantities. 
Other products are furnished by plants grown at present for other 
j)iirposes. Corn silk, many tons of which are annually now bought 
abroad, is an example. 

The total crude-drug importation into the United States for the fiscal 
year ended June 30, 1902, was valued at about $15,000,000. Of this 
sum, perhaps two-thirds was paid for products grown in parts of the 
world which differ so widely from the United States in soil and climate 
that there is little probability, all other conditions l)eing favoral)le, 
that they could be produced on this continent. Of course the propor- 
tion of products not suited to our conditions, were account taken of tlie 
agriciiltural resources of the tropical and subtropical islands now under 
the American flag, wnild be very much smaller. 

In the following table tlie crude drug importation of 1902 is sum- 
marized, including onl}^ items equaling or exceeding $25,000. 


Summary of crude drug iinportations for the ftmil yea/r ended dune SO^ 


ArticlcB. 

Quantity. 

A?altie. 

BAItKS, 

Cinchona ■ pounds. . 

All other barks. 

8,6(10, 7:18.00 

$617,710.00 
20, 729.00 

''hotal ■ ■ 



638,445. 00 

itooTa. 

Gentian pounds.. 

Licorice ■ ■ ' do 

Ipecac ' do 

Girnrer do 

Sarsaparilla do 

All otlier roots 


909, 783. 00 
'536,953.00 
109,083,668.00 
42 , 150. oo : 

3. 686. 433. 00 

1. 003. 073. 00 

28.119. 00 

25.980.00 
1,927,140.00 

68.599.00 
223,417.00 

77. 647. 00 
142,434,60 

Total 



2,493.280.00 
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Sttmmary of crude druij impartaJLionn for the fiscal year ended June 30, 1002 — Continued. 


Article.s. 

Quantity. 

Ahtlrie. 

LEAVES AND FLOWKIiS. 


!if29, 336. 00 
46,. 151. 00 
90, 848. 00 
35, 005. 13 
2, 717. 00 









To till . 



201,057.13 

SEEDS AND FRUITS. 

Ciibebs pounds.. 


812, 550. 00 

25. 317. 00 
114, 251. 00 
801,270. 00 
110, 511.04 

32. 918. 00 
356, 901. 00 

27, 024. 71 
77, 501. 00 

68. 991. 00 
60, 582. 37 

Vanilla beans ixmnds.. 

Caraway seeds do — 

359,834.35 
2, 290, 335. 25 

68. 705. 00 

312. 323. 00 

991.178.00 
2, 279, 047. 00 

32. 402. 00 

Castor bean seeds bushels.. 

Cumin and fenii|?reek seeds pounds.. 

M. ustard seeds do ... . 

■ Poppy seeds bushels.. 

Total 



1, 735, 270. 12 

FATTY OILS. 

Sesame oil pounds. . 

Cocoa butter do — 

Other fatty oils 



707, 760. 00 
3, 548, Oil. 70 

57, 359. 00 
782, 815. 00 
3,231.00 

Total - 



843, 405. 00 

VOLATILE OILS. 

Anise oil jmunds.. 

Bergamot oil do 

Cassia and eiimaiiion oils do i 

Gitronella oil do 

Lavender and aspic oil do 

Lemon oil do 

Orange Sowers oil. do, , . . 

Orange oil* do.... 

Attar of roses do 

Thyme oil ..do.... 

All other volatile oils 


79,810.0{) 
99, 886. 00 
83, 558. 75 
(V13, 033. 00 
124, 075. 00 
391,485.50 
7,761.00 
79, 160. 50 
58, 759. 50 
40, 080. 00 

93.520.00 
166, 65L 00 

49.436.00 

118. 430. 00 

114.691.00 

282. 092. 00 

64.903.00 
10‘i, 159. 00 

257. 530. 00 

25. 9 14. 00 
370, 532. 35 

Total 



1,647,948.35 

BALS.*\MS, (UTMS, AND RESINS. 

Arabic pounds. . 

Asafetida do 

Camphor (crude) do 

Senegal do.... 

Tragaeanth do 

Opium (crude) do . . . 

Copaiba balsam do . . 



4, 258, 228. 00 

216.229.00 

1.831.058.00 
410, 133. 00 

1.095.870. 00 
548, 673. 50 

235. 194. 00 

340, -187. 00 

29. 683. 00 

576.405.00 

43. 850. 00 
341, 0-18. 00 

1, 262, 369. 00 

62. 785.00 

231.198.00 

All other balsams, gums, and resins 


'■Total... ■ ' 



•2', 887, 825.00 
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Suvimary of crude drug Imjwfiations forthefimd year ended June SO, 1902 — Contimicd. 


Articles. 

Quantity. 

Value. 

SI’ICES nSKD AS lUilTGS. 

Cassia and cassia buds pounds,. 

4,209,1:57.00 
tins, SOI. (50 

1 , 01(5, ,SS)7. GO 
ti, OSG, 4558. (SO 
4(5(5, 8(14. 00 
1,808,(510.00 
10,272, 292.00 
4, 025, 545. 00 
2,598,tl80.20 

irOOO, IIS. 00 
'55,512,, 00 
155, 058. 40 

2255.417.00 
84, 913. 00 

:u:i, 003. 00 
3,783,515. 00 

190. 812. 00 
102,016.44 

Cloves ' do — 

Ginger root (not candied) do — 

Nutmegs do — 


Gapsieum, red pepper do — ■ 

Total 


8,392, 024.84 

MISCELLANEOnS CRUDE DRUOS. 

Tv {‘Ip sea innsHj et(*. 



38, '242. 23 
124,8(>7,00 

07.648.00 

25.364.00 

Nutgails 

i 

Oili(!r miscelluiieons crude drugs 

177, 145. OO 

Total 



250, 021. 23 

Crude drugs of all classes not listed above 



447,201.18 

Total value crude drug substances 



14, 5 10, 084. 45 



It should be noted that the above table indicates the magnitude 
of the demand of a year for crude substances which have not been 
advanced in price by preparation. In many cases the article is treated 


abroad in such a manner as to concentrate tlie valuable principles 
found in tlie crude drug*, reducing, among other expenses, the cost of 
transportation. In those cases the above exhibit fails to ‘show this 
additional demand for the necesvsaiy crude inateriaL This is illus- 
trated by coca leaves, which are imported l)oth as such and also in 
effect in the alkaloid cocaine derived from tliem. 

The following* tal)lc shows the amounts of importations for tlie fiscal 
year ended June BO, 1902, of articles of a rnedicinal character whicli 
have been advanced in value by refining*, grinding, or otlier treatment: 

Ihiiy Buhsia,n(U!S (f tryeMlde origin^ advanced in value hy prepar at Ion imported during the 
fimil year ended June SO, 1902. 


Articles, 

Quautity. 

Value. 

Articles. 

Cnianiity. 

Value. 

CafTeine. pounds. . 

16,437 

^40, 858.00 

Salacin .pounds. . 

4,938 

17, 4 32. 00 

Camphor (refuied). .do 

186,881 

61,593.75 

Santonin and salts. .do. . . , 

1,980 

7,152.00 

Cinchona alkaloid.s (qui- 
nine, etc.). ounee.s.. 

Cocaine 

3, 005, S94 

818.316.00 

253.201.00 

81.5.33.00 

96.559.00 

Strychnin and saltH..ozs.. 
All other drugs ad- 
vanced in value by 
refining, etc 

687 

296.50 

Licorice paste, etc..,. lbs.. 
Morphine salts ...ounces.,. 

651,314 


87,098. 72 



38, 002 

Total 


1,495,733. 97 

Opium extracts, tinctures, 





etc. 


096.00 




! 






842' YEAEBOOK'OF THE DEPAKTMENT OP AGEIGULTUEE. 

The market afforded by the United States during' the year 1902 for 
products derived from drag-producing plants is represented by the 
sum of the totals of the Uvo classes . mentioiied—a g*rand total of 
116,041,818.42. 

riiOSPECTS FOE GEOWING DEUG' PI^ANTS. 

Even if it be assuined that this country has the conditions oi: soil 
and climate necessary for the growing of any of tlicse |)r()ducts, i,t is 
by no means determined that a profitable industry will follow. In 
foreign countries the products concerned are frequently derived from 
wild plants growing in unused land and the collecting is done by 
laborers who work for a few cents a day. Therefore, it is possible 
that w^ith ' the necessary transportation charges to our market added 
to the cost -of production the total cost' of the drugs deli'vercd in this 
country is not sirfiicient to give them a selling price with which 
American farmers can profitably compete. If home production is to 
succeed, the greater efficiency of American labor must be comliined 
with improved methods. The use of machinery must replace hand 
work when possible. Since the expense of culdx^ation and handling 
diiiiinislies proportionally as the production is increased, thc^ scale of 
operations will need to be as large as the market demands will permit. 
This factor alone will exert a veiy great influence, since, with the 
danger of overproduction imminent, the prospective drug grower 
must be cautious. 

It ina}^ fairly be assuined that in the United States may be found 
the soil and climatic conditions fitted for growing plants that will 
furnish from one-fourth to one-third of the products above meiitioned, 
such articles aggregating a value of from $4,000,000 to' $5,000,000 
per annum. When the insular possessions are included, it Bcems 
probable that but , a veiy small part of the demand is satisfied from 
plants that .co'uld not be grown under soil and climatic; conditions 
found in some part of the territory of the United. States. 14'ds, how- 
ever, is far from saying that their culture could be carried on with 
profit. 

Coiifiniiig the discussion to the United States propci', some; of the 
conditions facing the prospective drug farmer may l)o noted. 

Ill general, it is probable that in few cases, where soil and clirna,tic 
conditions are acceptable, will it pay to attempt tliC', cultivation of 
drugs on high-priced lands. It is probable that tlie shipment of prod- 
ucts for reasonable distances will be preferable to locating' iiear, the 
larger ■ cities fuiiiishing the market. The happy mean can not be 
determined without experiment, and will p'robably diiIeF''''for 'each 
market. 

Another very important factor is the .price' of labor. ■ ■ In many of 
the processes connected with drug-plant culture much hand work is 
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Plate XL, 



Licorice Plant. 

[Grown l»y H. N. Rittenhoiist', Philadelpliia. Photographed by Daniel S. RittenhouHc^J 
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OULTIVATIOK OF DBOG PLANTS. 

unavoidable. ■ In picking leaves, seeds, and fruits, in .digging certain 
types of roots and preparing*' them for market, and in g.ra(ling and 
.sorting the products liand work is necessary. ■ 

The growing of drug plants, if resorted to in the U’liited Statc.s to a 
degree enabling tliis country to supply its own demand, wil,l presup- 
pose the oinployuient of consideral)le areas of our i,uost fertile .soil 
located wd.,thin reach of lines of transportation. This class of land is 
probably already largely used in growing other crop.s. If tlii.s new 
line of work is to secure' a place in America!! agriculture, it nui.st 
sliow^ that it can yield returns equal to or greater than the crops now 
occupying the attention of the farmer. This mii.st be determined by 
actual experiineiit on a commercial scale. 

T,be best methods of x>roeedure must also be learned by experi.!ncnt, 
largely in the light of experience already gained in foreign countrie.s. 
Eveiy possible labor-saving device or apparatus for perfo.rming work 
by machinery instead of by hand must be made use of if this line of 
agriculture' is to establish itself in the United States. 

A.S a result of such a study of the situation as has thus far been 
practical)lo, tlie Southern States seem to offer many advantages for 
tlie prospective drug grower. The loug growing season needed for 
many drug plants, the low price of labor, and the usual low price of 
land combine to make sections of the South seem promising in tlris 
connection.' 

EXPE.RIM13NTS OF THE DEPARTMENT OF AOU,UClJI/,riUiE. 

Thus far the experiments of the Department in drug-plant cultiva- 
tion have been coniined to .small areas, and no trials on a true (joinmcr- 
cial scale have been possible. It is therefore not yet practicable to 
make definite recoinmendations based on our own experience to those 
de, siring to culti^axtc drugs. ■ Judging by the data at hand, however, 
certain plants may be singled out as being more or less i:)ran,iisi!ig. A 
brief discussion of some of these will indicate' t3'q:)i(:.uil ,r(np.iirements, 
so, far 'as now determined. Only 'those products are here discussed for 
wdiich there is a' considerable demand, as indicated by the amounts 
of ■ importation or dy. other data. ■ This,' the re, fore, includes products 
which are not liable, to immediate overproduction, which danger could 
further be guarded against by growing' a variety of' products. 

LICORXCK. 

The supply of licorice at the present time is chiefly derived from 
lands bordering on the Mediterranean, where the plant grows wild and 
where its collectors'' constitute, a very' .cheap class of: labor. The 
demand of this country for licorice p'roducts, as given 'in. the tables 
for the year 1902, amounted to $1,938,315. . ' ' > , 

The licorice plant (PL XL) is a perennial, having an extensive 
system of rather flesly, juicy roots, which 'penetrate the, soil "to 
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considerable depths. It may be ’propagated from root cuttings, some 
time being gained by this method over that of growing f rom t}i(3 seed. 
This plant does best in a deep,' rich, welhdrained soil In Engiand, 
where licorice culture is carried on to a considerable extent in connec- 
tibn with market gardening, the plant requires al>out tliree or four 
years to mature. It is grown in rows sufficiently'^ far a, part to allow the 
planting of cabbages or potatoes between tlio rows. Thus tlic licori(*,c 
plant has sole possession of the ground for but one or two seasons. 

When mature, the roots are dug by hand, the great depth to -which 
they penetrate making this necessary. The fresh root may he dined 
for shipment, if desirable, the shrinkage due to drying being about 
50 per cent. The more acceptable method is to express tlie juice and 
make the extract, which can be more economically shipped. 

In the face of the conditions of licorice growdng in those Oriental 
lands at present supplying this coimtiy, all practiealdo measures for 
reducing expenses must be taken. The warmer climate and clu'aper 
labor of the South single out this general region as most faw>ral)le :for 
experiments of this nature. 

Much valuable work on the subject of licorice in America lias biavn 
clone by Mr. Henry W. Rittenhouse, of Philadelphia. 

CAPSK’ITM, 

The present source of the capsicum or red pepper of the market is 
in the warmer parts of the Orient. Experiments made on the Potomac 
Flats, near Washington, and at Pierce, Tex., during tlio past season, 
indicate that both the small species used by the pharmacist {Capsiea/ji 
fasUgiatwm Blume.) and the form now imported from Hungary ami 
elsewhere, known as paprika pepper, can be made to grow and fruit 
. abundantly in this country. The plants are grown from seed, handled 
like ordinary garden peppers, and the fruits on reacliing inaturity 
hand picked. Since the plants bear llowers and ripe f ruil; at the sanu’^ 
time, the product needs to be picked several times. The small size of 
the fruit increases very materially tlie lalior in tins regard. At Wash- 
ington the shortness of the warm season prcnnmts tlie ripening of iiiucli 
of tli’e crop. This fact, together with' the lalior aspect of tlie ("‘ase, 
points to the South as the most promising part of tlie country in which 
to attempt cultivation on a commercial scale. (PL XliL) 

OPUIM ropi>Y. 

The importations in crude opium, in the alkaloids derived from 
opium an^ in poppy seed and the oil expressed from it, during the 
year 1902 were $1,431,119, not including opium prepared for smoking 
purposes to the valuo of $1,190,493.20. The present supply of opium 
is derived from various Oriental lands having a wann, dry climate, 
Asia Minor and India being important regions of production. 
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Plate XLl. 








Belladonna Plant, 1 Year Old, Grown at Washington, 
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Repeated exp(3rhL0iits have shown (iait tlie true opinio poppy i^rows 
well ill iiuiriy parts of this country, and small tMmrpts at opium col- 
lectJoii have yielded articles of high coimnerciaJ gmde. In spite of 
tim. Iarg<^ and siavady inarket, liovvever, opium prodiictioii lias not 
estahlislied itself as an industry. 

Amoi.ig conditions of <vs|.>ecia,l importance, climate and laboi* nuiv be 
nientioned. The ditfei'cnt reports of ])opi;)y' culture in Europe and tfie 
Orient seem to iiidicate i‘onsiderat)le dive.rsity as cone.crns soil: condi- 
tions. A well di’ained, fairly fertile soil seems nceessar}^ The pojipy 
seed, drilled in rows in the spring, germinate quiekly, and so rapid is 
the growth of the plant that in Washington, D. C., :flowers ].)egiii to 
appear in the early summer and continue until autumn. Even as far 
north as Burlington, Vt., an abundant tlower production occurs before 
midsummer and continues till frost appears. For the production of 
opium a dry season is necessary, but when the plants require water, 
irrigation can 1)0 resorted to with great advantage. The fertilized 
ctipsules are scored with a knife-like apparatus, which makes incisions 
shallow enougli to avoid opening the cavity of the capsule. The milky 
jui(‘e on oozing out coagulates quiekly and blackens. On the following 
clay the hardened drops arc collected and subjected to farther treat- 
ment. This scoring, if rightly done, does not prevent the inaturing 
of tlic seed, which are easily shaken out of the lu’oken dried capsules. 
Tile oil from the seed is obtained by expi’ession. 

As will be i*eadi]y seen from the f(‘w facts stated, the making of opium 
re(|iiires skilled iminagement, nuicli hand labor, and a proper edimate. 
Southern (Jalifoi’nia seems to have maiyy favorable points, l)ut lacks 
in general cheap labor. Some jiarts of Texas might more nearly meet 
tlie I’equirenients. Tlie growing over a wide area of seed and of 
capsules, for which there exists a limited demand, seems to otfer little 
difficulty. 

rUGNBANK, AND ST,riAMO,NHT.M. 

I'killadonna {Atfy)a hMadonna L.— PL XIjII), henbane {lli/oscyamus 
nigef .L,), and stratiioniuni strammikwi L.) are related plants 

and may, be discussed together. ' They all occur sparingly as weeds in 
tills c,‘ount,ry, hut are cultivated more or loss in England, (derrnany , and 
otlier parts of Europe as drugs. They all grow' f.rc)m seed, care being 
taken to avoid too deep planting. A light mulch of "straw over the 
seed, especially with belladonna and henbane, helps germination. The 
hcdladonna and henbane are biennials and produce an abundant root 
system, witli numerous root leaves, during the first year, The' flowera, 
arc produced early in the second year, and the leaves are collected 
whileAdie plant is in full bloom.' 

Witli strainoniurn, which is an annual, flower production ' begins -in 
eai‘ly sun'iimvr su'ul c'onti'nues until autumn, the lea'ves being collected 
when the plant is in 'full liloom. The seeds arc also collected, usually 
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by gathering the nearly ripe but still unopened seed capsules^ wliich 
open on drying and permit the remov^al of the seed by beating. Cur- 
ing tlie leaves is iisuall}’^ accomplished by placing them iinclei* c(:>\'cr in 
a warm, airy place where evaporation may be steadily inaiiihiined ii 1,1 til 
the leaves are di’y enough to bale for tlie mark,et. A good gi'eeii, color 
is tliiis obtained. Here the labor of collectiog is an impoiiawt item, in 
view of the usual prices obtained for the product. 

The root of belladonna is also collected, the large branches of t.!:ic 
perennial root being dug before they become woody. 

CARAWAY, ANISE, AND CORIANDER. 

The fruits of several umbelliferous plants meet a very considerable 
demaiid, iiovv" almost entirely satisfied from Europe. Tlie plants 
producing them, have long had a place in many kitclien gardens, (jcn- 
crali^g seed production seems favored by a good, well-drained garden 
soil. Coriander and anise are annuals, and liy planting them us early 
as p:ractica1:)le a large part of tlic fruit should ripen.. Tlie fact tliat tlie 
fruit is not all ripened at the same time introduces one oi: the cliicd* 
difficulties in handling these plants. To command the highest prices, 
they should be collected before they become ripe enough to darken. 

Caraway is a biennial and will not produce fruits until the second 
year. It grows readily from seed, and as far as its nature permits is 
treated like anise and coriander. 

SAGE. 

The supply of sage at present is obtained largely from Italy at a very 
nominal price. Some dealers prefer the foreign sage, because of tlie 
characteristic penetrating odor and taste which it possesses. Others, 
however, express a preference for the domestic article even at a soiruv 
wliat liigher ]:),rice. At tlie present time tlie quantity of sage grown in 
the United States fails to supply the demand. .Nevertheless, in sonn,^ 
quarters the, industry, whieli has but begun to develop, is expericncjing 
a decided check through the low prices obtainable for the product. It 
is believed that even at the present x)i-‘ice the crop can be grown at a 
moderate profit in parts of the South. 

The better varieties, of sage grow readily from seed and may be 
rapidly multiplied by cuttings. By tlie end of the first year tlie plants 
obtained by either method reach a size permitting a limited gathering. 
The crop may be harvested for from three to five successive seasons, 
usually without replanting. After that time it becomes' desirable to 
.reset ' the ' field. , In general, the -ordinary quality of sage may ,be 
•obtained by cutting with a mower at such a height as '.to'- leave, the 
woody stems., taking "the -more tender tip growths. The. green herb is 
tben /driexl ill the shade on suitable frames or racks, a quick drying 
being desirable,.. ■ The cured product may be baled for market. 



/wheat flour and bread. 


By Hakry Snyder, Professor of Chernlslr)/, College (f Agrimdtim., Xhilversliy of M':hw 
and Cii'ARLEB D. Woods, iJlreetor Maine AgrkvUaral Experiment Ptafmn 

INTRO X^UCTION. 

B}" far the most important of the vegetable foods in the diet of the 
American people are the cereals. From the results of some 200 dietary 
studies, carried on in connection witli the cooperative nutrition inves- 
tigations of th .0 Department of Agriculture among families in widely 
varying circumstances in diff(U‘cnt parts of the countiy, it appears 
that on an average the different kinds of cereal products' together 
comprised about 22 jicr cent of the total food and supplied 30 per 
cent of the total protein, 7 per cent of the total fat, and near!}" 55 
per cent of the total carbohydrates in the diet. 

The cereals in common use are wheat, oats, corn (maize), rye, rice, 
barley, and buckwheat, the first three being in this country mueli 
more important than the others. For the most part they arc used in 
the form of either flour or meal. If the latter term is interpreted 
broadly it will include the so-called breakfast foods tliat have lately 
come into extensive use, as most of them arc little more than special 
prepared meals. Such foods afford a pleasing variety in the diet, and 
because of special treatment in their manufacture, often including 
partial cooking, somewhat simplify the problem of preparation for the. 
table. , But of the various forms in which cereal products may l:>o 
prepared, that which has proved the most universally satisfactory is 
bread made from rather finely ground meal or flour, and among all 
civilized ' people the art of brea'd making is highly developed. ■ 

.For several years the nutrition investigations of the Depaidment of 
Agriculture, particularly "those caiTied on at the Maine , and Miimesota 
experiment 'Stations in cooperation with the Office of Experiment Sta- 
tions, have included studies of various problems connected with the 
production of bread and' the nutritive value of bread of different kinds. 
So much has been accomplished in this work that it is believed possi- 
ble now to draw some definite conclusions from the- results obtained. 
It is the purpose in the present ai^ticle to consider briefly some of the 
'facts concerning the materials from which bread is made, the cbang.es 
and losses which occur in the making of bread, and the digestibility, 
nutritive value, and economy of bread from' different grades of wheat 
'flour.' 
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CEREALS USED IN BREAD MAKING. 

The. simplest kind of bread makino- consists in mixing the meal or 
flour 'with water and baking it, thus producing what is krio'wn a.s 
unleavened bread, such as the '‘'unleavened bread’’'’ of the Jews mid 
the common cracker, or, as called by the English, biscuit. Ilrc^ad ot: 
this nature is dr}" and hard and, unless baked in a very thin cake, is 
cli'iSciilt to masticate.' Sometimes in making cracilcers . a little i‘at 
(shortening), as butter or lard, is added, and in some kinds bjikijig 
powders are used to lighten them and improve the texture. Tito bread 
most preferred, however, is that which has lieen raised, or leavened, 
by producing in the dough a gas that will render it porous. Sucli 
bread is light and moist and easy to masticate. A few words will be 
appropriate here regarding the liread-making properties of tlui dif- 
ferent cereals. 

Meal or flour from any of the cereals may bo used for iinleiiveiied 
bread, luit leavened bread can be made only from tliost'. which (‘ontain 
gluten, a inixture of vegetable proteids wdiich when inoistened whii 
waiter becomes viscid, and is tenacious enough fco coniine the gas pro- 
duced in the dough. Most cereals, like barley, ihag oats, and corn, 
some of which are very commonly made into forms of unleaviUHal 
bread, are deficient or w^holly lacking in gluten, and hence (^an not lie 
used alone for making leavened bread. For the latter purj)ose rye 
and wheat, wdiich contain an abundance of gluten, are liest iltted, 
wheat being in this country by far the more commonly used. 

Macaroni, vermicelli, and other forms of Italian paste constitute a 
very important class of foods made from wheat. These do not resem- 
ble bread in form, though in food value and in use in the dietary 
they are very similar to it. Flour paste or dough somewhat similar 
to that used for crackers is prepared for making these rnateidals, a 
flour rich in gluten being mixed with waiter into a paste, which is cut 
in various forms or pressed into rods, tubes, (de., and is then driial 
rather than baked. For the flnest of tiiese materials a s[)iS'iaJ kind of 
wheat is preferred, a very hard sort, wliieh has la,tol}^ a.ssume(l impor- 
tance in this country, and is known best as macaroni wlnad;. 

The grain of rye is to some extent similar to that of wheut, but 
differs in some important features. It makes darker flour, and its 
gluten has not the same elastic tenacious (luality; hence the rye loaf 
is not as light and wmll raised as that of wheat, liye flour when used 
alone produces the dark-colored ‘bread wdiich is extensively used in 
European countries, in many of wvhich it forms the sta|)le article of 
diet among the poor people, rye flour there being clieapei' than wlieat. 
It is commonly regarded as inferior to wheat bread in flavor, but 
approaches it closely in nutritive value. In the opinion of inany 
persons, rye flour, mixed with a .cons'iderable proportion of wheat 
flour makes a much better bread than rye, flour alone, and sndi a. 
mixture is used to some extent in this country. 
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THE PROCES8 OE BREA1> MAKING. 

Ill .making unleavened bread the flour is moistened and Avorked into 
a stii! dough, which is tlien rolled, cut into various sha^pes', and bjikecl, ^ 
forming a thin, brittle biscuit or cracker. Idic |)roeess, ,of .making 
raised or leavened bread consists, in brief, in mixing tlie flour and 
Avatcu* in proper, proportions for making a stitf dough, together Avltli 
some salt for seasoning a,nd yeast (or other agemt) for leavening'. 
The moistened gluten of the flour forms a viscid, elastic, tenaciouB 
mass, which is thoroughly kneaded to (iistribiite the yeast. The 
dough is then kept in a 'warm place and the yeast ]:)egins to grow, or 
‘‘Svorkd’ causing alcoholic fermentation with the production of carbon 
dloxid gas, wdiich expands tlio dough, or causes it to ‘^‘rise,” thus 
rendering it porous. After the yeast has grown sufficiently, the 
dough is baked in a hot oven, Avhere further fermentation is stopped 
1)y tlie destruction of the yeast liy heat, which also (‘.auses the gas 
to expand in the loaf and, in addition, generates steam. The gas and 
steam inflate tlic tenacious dough and finally escape into the. oven. 
At tlic same time tlie gluten of th(‘. dough is liard(3ned by lieat, and 
tlic mass remains porous and light, while tlie outer surface is dark- 
ened and formed into a crust. 

When the flour is of good quality, the dough well prepared, and 
the bread properl^y liaked, the loaf has certain definite characteristics. 
Tlius, it should he well raised and have a thin, flinty crust, wliicJi is 
not too dark in color nor too tough, Imt which cracks when lirokeu. 
The crumb, as the intcrioi* of the loaf is called, should be porous, 
elastic, and of uniform textiu'e, without large holes, and sliould have 
a good flavor and odor. 

It has already been indicated that gluten is the ingredient of the 
flour oil which its bread-making properties chiefly depend. Tlic 
important tiring is not entirely tlie <iuantity of gliitcr.i, however, but 
more particularly its cliaraider. Two flours containing the same amounts 
of carb()hydrat(3s and proteid’ compounds, when converted into bread 
by e,xactly' the same process, may produce bread of "entirely different 
physical characteristics because of differences in the nature of ' the 
gluten in tlie two samples. ■ All gluten is' composed of two bodies 
called gliadin and glutenin, and the principal factor which determines 
tlie character of the gluten is the proportion of gliadin to.glute'nin in 
it. The gliadin, a sort of plant gelatin, is the material wdiich binds 
the flour particles together, to form the dough, thus giving it tenacity 
and adhesiveness; and the glutenin is the mateidal to 'which the gliadin 
adlieres. If there is an excess of gliadin the' dough is soft and sticky, 
Avhile if there is a deficiency it lacks in expansive powers.. Many 
flours containing a large amount of gluten and total proteid .material, 
and possessing a liigh nutritive value, do not yield bread of the best 
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quality because of .an imperfect g'liadin-^’liiteoiii ratio. This question 
is of miicli importance in the milling of wheats, espccii.i,lly in the 
blending of different types of wheat. At the Miiinesoia cxpcyriiTimit 
station considerable study has been made of this and otlier prol.)leins 
i*egardiiig the bread- niakiiig properties of wheat. 

Some of the Minnesota experiments wore planned to tcsttlic <;| iuysii()n 
whether it is the starch content or the gluten content that dote rrrii lies 
the bread-making qualit.y of flour. In certain cases, the proj)e>ri;ion 0:1 
starch in a normal flour wars increased 10 to 20 per cent by the addition 
of wheat starch, 'wi.iile in others it w^as decreased to the same- (uximit, 
and ill still others 10 to 20 per cent of corn flour w-as added to tlie 
Tvheat flour. In all cases the bread made from the flours containing 
increased or decreased quantities of starch was co,in,parcd \vitli that 
made from a like quantity of the normal flour. In tlic expcriiiionts 
ill which the proportion of starch "was increased liy uddi,ng (dilier 
wd.ieat starch or corn 'flour there "was iiractically no clift*crence in oitlKU" 
the size or the appearance of the loaf as compared wii.!i (liat from 
noriiial flour. The results of these tests, as well as of tl,:iose made in 
other countries, clearly indicate that it is the gluten rather trluin tlie 
starch content that determines tlic ' bread-making properties of tlic 
flour. 

Similar], y, little difl'ereoce Awas observed Ijet'wcen tlie lireiid from 
normal flour and that from flour Avith the proportion of starch dimin- 
ished. The proportion of starch Avas diminished, not by removiiig 
starch from normal flour, but by adding gluten to it. These tests 
likewise showed that it is not the starch content that ' determ iiies the 
bread-making quality of the flour. They also shoAved that tlierc is a 
limit beyond Avliich it is inadvisable to increase the quantity of gluten 
in flour in order to produce a large-sized loaf. An aJjiuirumlly large 
amount of gluten does not yield a correspondingly large loaf. 

Experiments were also made to detcvrinine the rcihition l)etAy(M::ni the 
nature of tlie gluten and tl.».e character of the l,>r(,aid. This was done 
by comparing bread from normal flour with that from other flour of 
the same lot, but haviiig part or all of its gliadin extracted. Dough 
made from the latter Avas.not sticky, hut, felt like putty, and broke In 
the same Avay. The 3 m.ast caused the .mass to expand a little wlien first 
placed in the oven; then the loaf broke apart at the top and.ciecreased 
in size. When baked it Avas less, than half , the .size of that fro, 111 ' the 
same weight of normal flour, and decidedly i.nferior' in otlier. respects. 
It'Avas about as heaA^y as the same quantity of, rubber. The removal 
of part of the gliadin produced neaidy the same effect as the extraction 
of the whole of it, and CA^en when an equal quantity of normal flour 
' was ..mixed with that from which part of the gliadin had been extracted 
The , bread: :' was only slightly improved. Similar ^results were also 
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obtained at the New’ Jersey station in experiments witli flour from 
which tlie gliadin'had been extracted. From these expeririiciits it is 
evident that the bread -making properties of the flour depend upon the 
nature of the giuteip as any aiteration of the character of tlic gluten 
or tlie ] 3 roporti<)n of its constituents in the flour lias a strong influence 
upon, the charaijter of tlie bread produced. On the other lamcl, "wdien 
tlie character of the gluten or the proportion of its constituents is 
undisturbed a foreign proteid may be introduced without interfering 
with the rising of the bread. Thus, in the experiments in which (‘oni 
flour ■was added, the proteid of the corn had no effect upon the power 
of exxiansion of the normal flour. 

In flour of the highe>st bread-making properties the two constituents, 
gliadin and gliiteniii, are present in such propoi’tions as to form a well- 
balanced gluten. From the data at hand it would appear that for tlie 
best reKSiilts the proper proportion of gliadin to glutenin in liard-whcat 
flour is about 65 to 35 in 100 parts. Occasionally the percentage of 
gliadin may fall as low as 55. A large variation from this ratio has a 
marked influence upon the character of the bread. Ad^niiitage is talven 
‘ of this fact in the milling of wheat when the blending of opposite 
types, one with high and the other with low gliadin content, is resorted 
to before grinding in order to improve the qualit}^ of tlie flour. 

Flours of different bread-making properties, may also bo improved 
by blending after milling. At the Minnesota station experiments wore 
made by combining a hard-wheat flour that had a high ghiten content, 
but was relatively deficient in gliadin, with a soft-wheat tlour that had 
a lower gluten content, but whose gluten contained a higdi percentage 
of gliadin, in such proportions that the ratio of gliadin to. glutenin in 
the blended flour was 64 to 36. The hard-wheat flour alone produced 
as large a loaf as that from the lileiided flour, but the latter produced the 
l)est loaf. The soft-wheat flour produced a soft, ■ sticky dougli that 
expanded while rising but collapsed during the baking, so that the 
loaf was .smaller than the others. These experiments indicated tliat 
flours of, high food value but poor bread-making' properties, may l)e 
Wended kSO .as to produce a better balanced gluten, than, that ' contained 
in either the hard- wheat or soft-wheat flours. , The bread prodiK'ed, 
however, is not equal in quality to that from wheat normally containing 
a well-balanced gluten. 

In the course of these experiments tests w^ero made of, the effect of 
the temperature of 'the flour when' mixed upon its bread-making 
properties. In these tests better results were obtained with flour at 
70^'^. C. (158'“' F.) than with flour at a 'temperature considerably higher 
or lower. There is, therefore, a reason for the com.mon household 
"' practice of warming flour in cold weather: before mixing the dough. 

" Care should ],)o taken, however, not to heat the flour too .much. , In 
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the experiments referred to, keeping* the flour for some time at the 
highest temperature (100''^ C. or 212^ F.) had a decidedly deleterious 
effect upon its ])read-making properties. 

LOSSES OP MATERIAL IN BEEA1> MAKING. 

All processes of bread making* entail some loss aside from that of 
flour and dough accidentally lost in the mixing, but the greatest loss 
occurs during the production of leavened bread by fermentation. The 
action of the yeast and the heat at diflerent stages of the process 
results in the fermentation of carbohydrates and the production of 
carbon dioxid and alcohol, and other simple bodies from the complex 
starches, nitrogenous bodies, etc., originally present. 

Inasmuch as many of the compounds formed during the fermentation 
process arc either gaseous or volatile at the temperature of baking, 
there is opportunity for appreciable loss of material. This has such 
an important bearing upon the nutritivm value of flour that considerable 
study has been made of the kinds and quantities of material lost in 
bread making. As a result of experiments carried on at the Minnesota 
and New Jersey stations, it has been estimated that wliea care is 
exercised in making bread the amount of nutritive material lost need 
not exceed 1.5 per cent of that in the flour; but in careless bread, 
making the loss was equal to 8 per cent of the nutritive material of 
the flour, and it could even be more. The loss in the former case 
would be .equivalent to about 3 pounds of flour per barrel, and in the 
latter case 15 pounds or more. 

This loss affects both protein and carbohydrates to an appreciable 
extent. Some very careful experiments in bread making, carried on 
as part of these nutrition investigations in a bakery in Pittsburg, 
showed an average loss of 1.3 percent of the total protein and 3.2 per 
cent of the carbohydrates of tlio flour in the process. There was ill so 
a slight loss of fat, due apparently to its volatilization, by the Imit of 
the oven. 

Some destruction of protein compounds in bread making is unavoid- 
able when 3'east is used, as nitrogenous material is required by'the 
yeast for growth in the process of fermentation, but fortunately it is 
iionproteid rather than proteid material that is thus utilized, and the 
amid' compounds of the flour, which have practically no nutritive 
value, may serve to some extent for this purpose. 

The loss of carbohydrate material is due chiefly to the formation of 
alcohol and carbon dioxid by the yeast in growing, both being largely 
expelled from the bread when it is baked. In addition to these tliere 
is also a small amount of carbon lost in other forms, such as volatile 
acids produced during' the fermentation process. As in thexrase of The 
nitrogen, some loss of this kind is unavoidable, since the production of 
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gas to leaven the dough is the object of th(i fermentation. In these" 
experiments, in which special care was taken in tlie f)rcad making, thc'^ 
volatile products from carbon given off were equivalent to a loss of 
l.()S per cent of the total starch present. It is apparent, then, that tha 
proper course/ of procedure is to stop the fermentation wiien sufficient, 
gas has been produced to render the dough as porous as is desired, 
because further continuation of the process results simply in a destruc- 
tion of carboh3ulratcs to no purpose. 

The important feature of the art of producing leavened bread thus- 
lies in proper fermentation. Unless this process has been allowed to 
proceed far enough, a lieav\q soggy, unappetizing loaf is the result; 
while if it is allowed to proceed too far there is a eonsideral)le loss of 
material, and an objectionable quality is imparted to the bread 
the development of acid. 

Several attempts have been made to introduce methods of leavening 
that would not cause a destruction of nutritive material. One of 
these is the Dauglish method, by which the so-called aerated bread is 
prodiKied. This method consists in mixing the flour with water charged 
wdth carbon dioxid under pressure. The bread is about as porous as 
that raised with v^east, but is less agreeable to the taste of many per- 
sons, apparently because of a lack of the b3^-|)roducts I’csidtiug from: 
the action of the yeast in the fermentation process. Baking powders,, 
that is, mixtures which liberate carbon dioxid when moistened, are 
used to a considerable extent in making cake and quick-rising breads,, 
biscuits, etc., but the attempts to substitute them entirel}^ for 3H>ast 
have not .met with much success. Some of the objections to them are 
that they ma3^ be easily adulterated, and that bread made l)}^ the use of 
them lacks the flavor and aroma of well-made yeast bread. 


THE OOMPOSITION OF BREAD. 

The composition of bread depends primarily upon that of the floui 
from which it is made. If milk and butter (or lard) are used in mix- 
ing the dough, as is commonty the case, their nutrients are, of course, 
added to those of the flour ; but when only wniter and flour are used 
the nutrients of the bread are simply those of the flour. In either 
case, however, the proportions of the nutrients in the bread are smaller 
than those in the flour, because a considerable part of the moisture 
from the water or the milk used in mixing the dough is present in the 
bread after baking, that is, a pound of the bread would contain less of 
any of the nutrients than a pound of the flour, because the proportion 
of water in the bread is greater. The following table shows how the 
composition of flour compares with that of bread, the diflerent kinds 
■ 1 A1903-— 23 
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of bread all haring been made from the flour with which they arc here 
compared; 

Ccrmposltlon ofjioiir and of bread made from It hi different ways. 


Material. 

Water. 

Protein. 

Fat. 

(kirlioby- 

<'lrat,e8. 

A.sli. 

Flour 

iVo‘ cent, 

10.11 

30. 12 

Per cent. 

12.47 

Per cent. 

0. 80 

Per ceiU, 

70. 09 

ner cent 

0. 1 

Bread Xroiii fl oiir aiK.! water 

9. 40 

9.27 

.40 

.53. 70 

.3' 

Tvufrir nnrl bivil 

37. 70 

1. 02 

7)1.70 


Bread from flour and skirn milk 

30.02 

10.57 

.48. 

52.03 

. .*>1 






It is tliiis shown that the proportion of water is larger and that of 
each nutrient smaller in bread than in flour, and that the nutrients of 
the flour are increased b}" those of nutritive materials added in making 
the bread. 

It is apparent that two kinds of bread from the same lot of flour 
may difl’er, according to the method used in making tlio Irread. On 
the other hand, two loaves of bread made by exactly the same process, 
but from different lots of flour of the same grade or brand, would not 
necessarily have the same composition because of a possible variation, 
in the flours. The chemical composition of wheat is not a tixed char- 
acteristic, clifl'erent kinds of wheat varying widely in this respect* 
Furthei'more, the composition of the same sort of wheat varies with 
several factors, such as climate, rainfall, and the soil on which it is 
grown. It is evident, therefore, that statements regarding the compo- 
sition of flour can hardly be definite. 

GRAHAM, ENTIRE WHEAT, AND STziNDARI) PATENT EEOUItS.' 

Inasmuch as the composition of bread is so dependent upon that of 
the flour, a consideration of the diffei*ent g^rades of flour on the market 
will afford an understanding of how the breads from them compare in 
this respect. 'Attention is here gi\mn more particularly to Graliam, 
entire, wheat, and standard patent flours, as these ai'c the three g'radi\s, 
most commonly used, and hence of most importa^nce. Graliaiu flour, 
strictly speaking, is simply wheat meal, that is, the entire grain 
ground to a powder. It has sometimes been made by re.m,oving tlio 
outer branny portions of the kernel and grinding this separately from 
the inner parts, afterwTirds combining the two, as it was thought that 
the eflbrts to grind the naturally coarse material with the rest of ' the 
wheat had a deleterious effect upon the bread-making (Qualities "of the 
flour. It iS' now commonly made by crushing and grinding the whole 
of the kernel at once, without bolting or sifting. Wheir thus prepared, 
it co,ntains the same ingredients as the wheat itself and in the 'same - 
proportions. Such flour is coarse, however, and even the most 
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successful attempts at tine grinding still leave it fair!}" coarse and with a 
large proportion of branny particles. To overcome this objection 
more or less bolting is frequently resorted to. Miicli of the flour sold 
as (xraliani has been thus treated, though, of course, siudi a product is 
not reall^y Ciraham flour. 

The term '^entire wheat’' would suggest flour practically identieaJ, 
with the Graham. The flour thus designated, liowever, it is often said 
is made by first decorticating the grain, or remoN^ing the Ijraiiny outer 
covering, and grinding the remainder. By such a method some of the 
outer portion of the wheat kernel would be retained in the flour, only a 
small proportion of the w'heat being discarded. So far as can be learned 
some of the so-called wdiole-wheat flour is not so ground, but is made 
b}^ including with the patent grades the middling and low-grade Hours 
wdth considerable of the germ. Whole-wheat flour is not so coarse as 
Graham nor so fine as the wdiite flours. 

The finer grades of patent flour contain neither the bran nor the germ 
of the wheat. In some of tlie lower grades the germ is retained, and 
as this part is somewhat richer than the rest of the kernel in protein, 
the proportion of this ingredient is larger in the lowun* than in the 
higher grades of flour. The chief reason for removing the germ in 
milling the higher grades is that, because of the presence of the oil, 
which is more al>undant in the germ than in the remainder of the wdioat, 
flour in wdiich it is retained has a tendency to become rancid and to 
deteriorate in bread-making properties. The l)ran is left out because 
of its coarse nature and because it darkens tlie flour. Tlie grade of 
white flour most widely used is that known as straight patent, or 
standard patent, or family grade. Although this flour contains neither 
the germ nor the liran of the wheat, in modern exhaustive milling 
nearly 73 per cent of the kernel is recovered in this grade. 

Because the proportion of nitrogenous material in ])oth the germ and 
the outer portions of tlie wheat is larger tlnui in the remainder of tlie 
kernel, it has been popularly contended that tlie flo'urs from which 
these portions have lieen removed are less nutr,itious than those in wliicli 
they are' retained in ttie milling. In support of this contention the 
diiierent grades' of flour have frequently been" compared witli respect 
to tlie proportions of protein in them, apparentlj^ to the advantage of 
the coarser grades. In consideration of what has already 1:>een shown 
regarding' the variable composition of wheat, liowever, it is evident 
that differences in the proportions of nutrients in the different grades 
of flour as purchased in the market would much more likely be'due to 
differences in the wheat from which they were ground' than to advan- 
tage in any particular method of milling. Patent flour from wdieat 
..with 15 per cent of protein would contain larger, propo'rtions of the 
nutrient than Graham flour from wheat 'with only' 8 per cent, such 
'di"fferenceB in p'rotein content being not at all uncommon. Obviously, 
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tberefore, the 011I3" fair comparison is that between the three gi'ades 
of flour milled from the same lot of wheat. These points are cleaiiy 
illustrated b}" the figures in the following table, perfecd-J}'^' uiiiforni 
results having been obtained at both the Maine and Minnesota oxperi- 
iiient stations: 


ComposUion of flours and breads, as shown by recent cwper'rtnents. 


Material. 

Water. 

Protein. 

Fat. 

flirbo- 

hydrates. 

Ash. 

Miunescita wheat flour (fresh material): 

Per cent 

Per cent 

Per vent. 

Per cent. 

Per cent 

First patent 

10. f)5 

11.08 

1.15 

76.85 

0.37 

Second patent 

10.49 

11. 14 

1.20 

76. 75 

. 42 

Standard patent 

10. 54 

11.99 

1.61 

75, 36 

.50 

First clear 

10. 13 

13. 74 

2. 20 

73.13 

.80 

Second clear 

10.08 

15.03 

3.77 

09. 37 

1. 75 

“Red dog’’ 

9. 17 

18.98 

7.00 

61. 37 

3.48 

Entire wheat 

10. 81 

12.26 

2.24 

73. 67 

1.02 

Graham 

8.01 

12. 65 

2.44 

74. 58 

1.72 

Oregon wheat flour (fresh material): 






Standard patent 

8.04 

7.55 

1.25 

81.82 

.44 

Entire wheat 

8. (16 

8. 25 

1.67 

80. 35 

1.07 

Graham 

S. 15 

8. 97 

1.68 

79. 48 

1. 72 

Oklahoma wheat flour (fresh material): 






Standard patent 

9. 93 

15. 06 

.92 

73.57 

.52 

Entire wheat 

7.46 

IG. 63 ; 

1. 64 

73.05 

1. 22 

Graham 

■ 7.73 I 

16.81 ; 

1 1.70 

72.35 

1.32 

Bread made from Oregon wheat flour (water-free 
basis) : 

■. 





Standard patent 


8. 32 

1.37 

88. 93 

1.38 

Entire wheat 


9. 49 

1.82 

87.24 

1.45 

Graham 

Bread made from Oklahoma wheat flour (water- 


9.94 

1.83 

85.72 

2.51 

free basis): 






Standard patent 


16.24 

1. 02 

82.03 

.71 

Entire n'heat 


18.06 

1.77 

78. 75 

,1.60 

Graham 


18.43 

1. 94 

77. 12 

2. 5,1, 

Brejid made from patent flour (fresh material): 






High grade ' 

32. 9 

8.7 

1. 4 

56. 5 

. 5 

Standard grade 

34. 1 

9.0 

1. 3 

5'1. 9 

.7 

Medium grade 

39. 1 

10.6 

1.2 

48. :i 

.9 

Low grade 

40. 7 

1,2.6 

1, 1 

44.3 

1.3, 


Tor the experiments with Minnesota wheat the Hours were ground 
by one of the large mills in Minneapolis. In addition to tiie three 
flours under discussion, all the grades of flour commonly ground were 
produced from this wheat, and obtained for analysis, the I'esidts being 
given in the table. The first patent is the highest grade of flour maniu 
factored ; the gluten in it has a greater power of expansion than that 
in any other grade, and the loaf made is the largest and whitest. kSoc- 
ond patent is somewhat similar to first patent, but the gluten has not 
quite so. high a power of expansion, and the bread is a shade darker. 
The first clear grade, which comprised about 12 per cent of the wheat, 
is obtained: after the first, and second patent .liave been removed.' ■ ''I'his 
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grade contains slightl}" more protein than either of the two patent 
gnides, blit the gliadin and glutenin are not present in such favorable 
proportions for bread making. All three of these floors are coiiibined 
to produce the straight or standard patent flour. The quantity of first 
or second patent flour put upon the market is relatively small com- 
pared with that of standard patent. 

After the standard patent flour has been removed there is still 
obtained about 0.5 per cent of a flour called second clear, or low grade, 
which contains a high percentage of protein, but with a gluten of poor 
quality for bread making. Finall}^ there is the so-called red dog” 
flour, the lowest grade produced, which is secured mainly from the 
germ or emliiyo and adjacent parts of the wheat. It contains large 
proportions of protein and fat, but the proteids of the wheat germ are 
decidedly difi’erent from gluten in character and composition. Germ 
flour has poor agglutinating properties, and little power of expansion, 
and produces a poorlj^ raised, dark-colored loaf. 

The entire wheat flour included in this list was produced by re 2 no^'ing 
a portion of the bran coat and grinding the remainder of the kernel. 
The Graham flour was made by grinding tlie whole of tlie grain, bran 
and all, no sieves or bolting cloths being used. 

The Oregon wheat and the Oklahoma wlieat were both ground at 
the Minnesota station in a small mill procured especially for tlie inves- 
tigations. Only the standard patent, entire wdieat, and Graham flours 
were produced from either of these wheats. It will be noticed that 
the Oregon wheat was much poorer in protein but richer in carbo- 
hydrates tlian the Oklahoma wheat, while the Minnesota wlieat was 
about midway between. The analyses of these samples will servo to 
illustrate what lias been stated above regarding the comparison of 
different grades of flour from different lots of wheat. Graham flour 
from even the Minnesota or the Oklahoma wheat had a larger protein 
content tlian the standard patent from the same wlieat; Imt, on tlie 
other hand, tl::ie standard patent froin either had much more protein 
than: the Grahanr from the Oregon wheat. It is quite apparent,, tlnu'e- 
fore, that a comparison of composition of the different g,rades from 
different lots of wheat is not a fair one. 

Comparing the three grades of flour from the same lot of wheat, it 
will be noticed that in each case the proportion of protein was largest 
in the Graham and smallest in the standard patent flour, the entire 
wheat being between these two. On the other hand, the proportion 
of carbohydrates was smallest in the Graham and largest in the standard 
patent flour. Considering that these two nutrients are not present in 
flour in proper proportions for a well-balanced diet, there being an 
excess of carbohydrates and a deficiency of protein, it might seem 
from such a comparison of composition that the coarser flours would 
■be the best. Before an adequate discussion of relative nutritive valU'6 
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is possible, however, the digestibility of the tliree flours must be 
determined. 

The breads from the diii'erent flours, when made in sucli ways as to 
afford comparison, bear tlie same relation to one another as the flours 
ill respect to the proportions of nutrients. Tliis is what would be 
expected in view of the fact, already stated, that except for tlie 
materials added in mixing the dough the composition of the bread 
depends entirely upon that of the flour. The analyses of breads 
included in the table will illustrate this. Thus, in the breads made 
from different grades of patent flour, that from the high-grade flour, 
which had the lowest protein content, had the least protein, while that 
from iow-grade flour, wliich is the richest in protein, had the most. 
Tiiis was the case with the breads of which the analyses are given in 
the table, even though tlie proportion of water is liighest in the bread 
from the low-grade flour; if the computations were based upon the 
dry matter of the breads the differences would he still larger.' In the 
case of lireacls made from the different grades of Oregon and Oklahoma 
wheat, the values given are for dry matter, in order that tlie (com- 
parison may be absolute. Tliese data show that in each case the 
Graham bread had the most protein and the least carbohydrates, as it 
was with the flours. 


THE DIGESTIBILITY OF BliEAD. 

A knowledge of the digestibility of any food material is of prime 
importance for two reasons: In the first. place, unless it is completely 
digested a portion of it does not serve to nourish the body at all, 
because only that part of the food that is digested and absorbed from 
the alixnentery canal can be thus utilized, and, in the second place, 
some indigestible materials act as irritants in the alimentary canal, and 
while they may vStimulate the excretion of the digestive juices tliey 
sometimes increase peristalsis, thus hastening the contents along too 
rapidly to permit complete absorption, with the n^sult tliat ivutriti\ai 
material w'hieh otherwise might be absorbed and serve to nourisli thc?> 
bod.y is lost witli the indigestible materials. In estimating the nutri- 
tive value of a food material, it is therefore necessary to considtn* not 
only its composition, but -also, and more particularly, the proportions 
of its different nutrients that are dig'ested and utilized. 

In connection ' with the nutrition investigations at the Maine and 
Minnesota- stations, upward of 100 digestion experiments' have been 
made with young, healthy men, with bread from different grades of 
flour ground from hard and soft wheats from Indiana, Michigan, 
Minnesota, Dakota, Oklahom'a, and Oregon. In these investigatiO'US' 
great care was given' in each case to the securing of different grad'eSDf 
flour from the same lot'of,. wheat,, to the production of bread from the 
flours, and to all other details of the experimentB, in 'Ordar'to secure 
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iiiliforiiliiy of conditions, and thus insure fairness and reliabilitj in 
comparison, Tlie results of these experiments therefore |.>'ive very 
definite iiiformatioii reg*arding^ the relative digestibility of l>read from 
different grades of flour. 

The lai'ger ■i:uiml)er of tliesc experiments were made witli (iraliam, 
entire wheat, and standard patent flours from 'wlieiits from di,fl‘(vrent 
sections of the country. The avTUxiges of the results 'with these tliree 
grades of flour give the following as the proportions of nutrients that 
were digested from the different flours,, these factors l)eing common] v 
termed coefficients of digestibility: Standard patent flour, protein 88.0 
per cent and carbohydrates 97.7 per cent; entire wheat flour, protein 
82 per cent and carbohydrates 93,5 per cent; Graham flour, protein 
74.9 per cent and carbohydrates 89.2 per cent. 

The digestibility of the fat was also determined in some cases, but 
for the most part tlie results were believed to be too low, and arc 
therefore omitted. Tlic of fat in bread is too small to permit 

of accurate tests of its digestibility. This is a matter of no importance, 
however, as bread is not considered as a source of fat in the diet. The 
very common custom of eating butter or some other fat with bread is 
in reality but a method of suppljing this deficiency. 

It will be seen that there is a considerable difference in the digesti- 
bility of the nutrients in the three kinds of bread, the variations in the 
protein l.)eing larger than those in the carbohydrates. For both nutri- 
ents the digestibility of the standard patent flour was the greatest, and 
that of the Graham flour was least. This is true not only for the aver- 
ages of the tests with the different flours, but also for the individual 
tests. With some of the wheats the differences in the proportions 
digested from the diff'erent flours were not so wide as “witli others; and 
in some cases also there were veiy noticeable differences between the 
subjects with respect to the completeness of digestion; l)ut with all the 
subjects, and with all kinds of wheat thus far tested, the uniform result 
was that the digestibility of the shindard patent flour was the higliest, 
that of entire wheat the next, and that of Graham tlie lowest. ■ (,k)n- 
cordant results were obtained in artificiabdigestion experiments. 

Exjieriments were made with ii'rst, second, and standard patent 
flours to learn how these compare with one another, the digestibility 
of tlie nutrients as determined in these tests being as follows:' First 
patent, protein 90.5 per cent and carliohydnites 98 percent; second 
patent, protein 91.4 percent and carbohydrates 98.7 per cciit; stand- 
ard patent, protein 90.3 per cent and carbohydrates' 97.4 per cent. 

Practically,, there was no difference in these'three grades of, patent 
flour with respect to the proportions digested; and since the, proportion 
of protein is inindi the same in all of, t,hem, they are about equal in 
actual nut!*itive value. 

Differences in digi'stiliility 'of the flours containing the .branny por- 
tion of the wheat are sometimes attributed to theTlneness with which 
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tlie coarse materials are ground. This is doubtless true to some 
extent, and' may in part explain wiry whole wlieat is iiiore digestible 
than Graham, because the whole-wheat Hour is somewliat more tirielj 
ground. But even when Iman is reduced to a very line powder it is 
not so well digested as Hour, and its presence in the tloiir decreases 
rather than increases its nutritive value, i>ecause it decreases tlie 
digestibility. This was observed at the Minnesota station in some 
experiments with Oklahoma wheat. Bran removed in producing the 
patent flour was ground veiw line, and was added to some of the flour, 
Id per cent as much bran as flour, or about the proportion in which it 
%vas removed dining the milling. This increased the protein content 
of the flour to 15.3 per cent as compared with 15.1 per cent in the 
flour without the bran. The digestibility of l)read made from this 
niixture, as compared with that of liread from the same flour without 
the bran, was as follows: Bread with bran, protein 86.9 per cent and 
carbohydrates 93.3 per cent; bread without 1)ran, protein 91. 6 per 
cent and carbohydrates 9i.S per cent, 

Thus, wiiile the addition of the bran to the flour increased the pro- 
portion of the nutrients but a trifling amount, it decreased the digesti- 
bility very decidedly, so that the digestil)le nutrients in the flour witli 
bran ^veve only 13.2 per cent of protein and 67.5 per cent of carbo- 
hydrates, wiiile in the same flour without the bran they w^ere 13.8 per 
cent of protein and 71.1 per cent of carbohydrates. What little was 
gained in increase of nutrients by the addition of the bran was more 
than offset by the failure of the bran to be digested. It is evident, 
therefore, that the defective digestibility of the bran is not due 
entirely to imperfect grinding, tliough it is worthy of note that the 
bread from the mixture of ordinary flour and finely ground liran was 
more digestible than tliat from either Graham or entire wdieat flour 
from the same lot of wdieat. 

A numlier of expeilments were also made to study tlie ethjct of 
adding germ to patent flour. As in tlie experiments with bran, the 
germ removed in milling standard patent flour from Oklalioma wheat 
was finely ground and mixed with some of tlie standard patent 'flour 
in the proportion in which it ivas removed during the milling, the 
mixture containing about 93 per cent flour and 7 per cent germ. Tlie 
digestibility of the nutrients of bread made from this mixture was as 
follow^s, the data for the patent flour without the germ being also 
given for comparison: Bread from mixture, protein 90 per cent and 
carbohydrates 97.6 per cent; bread from patent flour, protein 91.6 
X^er cent and carbohydrates 97.8 per cent. 

The digestibility of the protein in the flour with the gerni added 
was slightly less than in the same flour without the germ, while that 
ox the carbohydrates was practically the same in both. The digestible 
nutrients in the flour with the germ, computed by use of these results, 
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would give a trifle more protein ’niid slightlj^ le«8 carbohydrates than 
in the iloiir without the germ* Tliere was, tlierefore, practically no 
gain in nutritivn:i value l)y retaining in the Hour the germ that is 
ordinarily removed In the inilling. 

t:u:e NiiTEiaiYE value of biu^ao. 

As previously pointed out, bread contains from to 40 per c(mt of 
water. Since the remainde'r, about 60 per (Huit at least, is nutritive 
material, bread is really one of the most nutritious of tlie comirion 
foods, but f(wv others equaling it in this respect. Bread supplies a 
large amount of carbohydrates, a moderate amount of protein, a small 
ainount of mineral matters, and almost no fat. Since there is relatively 
an excess of carbohydrates and a deficiency of protein in wdieat, liread 
could not serve alone for proper nutrition of the body, because an 
amount of l)read sufficient to supply the requisite protein would fur- 
nish imicli inore carbohydrates than necessary. In a mixed diet this 
discrepancy" is of little importance, because the chffieiency of protein is 
made up by such foods as meat or cheese. Bread and milk forms a 
much more suitable diet than bread alone. Where bread forms the 
whole or the main part of the diet, as it does among the larger mini- 
ber of poor people, and when flours of low protein content arc used, 
the deficiency of protein is of much more cojisequence. In (use of 
flours of high protein content this deficiency is of course smaller. 

Various methods of increasing the protein content of bread have 
been followed, but onl}^ a fe’W of them have ))ecn adopted for ordinary 
practice, because of a tendency to increase the cost of the bread too 
mucb. The use of skim milk instead of water for mixing the dough 
does not increase the cost of the bread very materially, but it does add 
appreciably to tlie protein content. A comparison of skim-milk bread 
witli water bread, made from the same flour, is given in the table on 
page 354, sliowing that the skim milk increased the protein to the 
extent of about 2 per cent. 

CONCLUSION. 

Ill this discussion especial consideration has bt^eti given to the protein 
and carbohydrates, and no mention has been made of the niineral 
matters, among which are the phosphates of the wdieat so popularly 
considered of especial virtue. This omission has been intentional for 
the reason that as yet not enough is known concerning the metabolism 
of mineral matters in the body to warrant a discussion of the value of 
tliose contained in the flour. Such investigations as have been made 
suggest that the suppl}^ in the ordinary diet is more than su'flicient to 
meet the demands of the 1')ody. In the experiments it was observed 
that the quantity of mineral matters in the feces was from a third to a 
half' as large as those in the bnud, but it can not be said' how 'much, of 
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tlie exciTted mater “ml pertained to undigested lu'ead atid iio’w loucdi 
was from other Bources. In yiew of siieh lack of knowledge it w'oiild 
lie futile as 3’et to compare the three grades of Hour 'witli r(,\spect; to 
their yaliie as sources of luinoral matter. 

Wliile the coarser grades are not more nutritious tlian tlie iiiKH" 
Honrs, there are many cases in which they are especially desirable, as, 
for instance, for persons of sedentary inibit and occiipation, 1 )ecause 
their stiniiilating of the alimentary tract ma\" help to procure a lai'gcr 
secretion of the digestire juices and also to overcome a tendency to 
constipation. This, however, is a purelj" plij’-siological action, and 
should be considered apart from the nutritive value. Fitially, it may 
bo said that w'heat flour of all the various grades is one of tlie clieapest, 
niost digestible, and most nutritious of human foods, and well worthy 
of the high Gstiiiiation in W'hich it is geuerallj" held. The use of dif- 
ferent sorts of wheat flour is a convenient way of giving ■\^ariet3" to the 
diet, a matter whicli is of no little importance. 



A- MODEL PAML 


By W. J* 8prLL\rAN', 
Agrostologid, Bvreau of Plant Industry, 


INTRODXrCTrON. 

The metliocls of manageiBent on a 15-acrc farm tliat raises all tlie 
roughage for 30 head of stocdi, 1.7 of which are cows in milk, can not 
fail to be of interest to farmers in all parts of the counti'\y. The farm 
in question is situated iii southeastern Pennsylvania, near a large city. 
About 13 acres are in cultivation, the remaining 3 acres being* occupied 
by buildings, yard, etc. This farm came into the possession of the 
present owner in 1881 with a mortgage of $7,200 upon it. For the 
first year the farm lacked |4-(> of paying expenses. During the next 
six years the mortgage was paid. 

HOW THE SOIL WAS IMPllOVEH. 

The soil of the farm is a reddish, somewhat gravelly clay. It was 
so run down in 1881 that it did not support the 2 cows and 1 horse 
kept upon it. It has been brought up to its present romarkal)lc state 
of fertility solely by the. use of stable manure applied directly from the 
barn, as it was produced. The .S 3 ^stem of handling inamiro is sucli 
that none is lost, either liquid or solid. .No commercial fertilizers 
liave ever been used, and no manure has been hauled from the city. 
The cix)ps are (ordinarily) all fed, and are thus largely returruid to 
the land in tlie manure. Of course, ■ much valuable fertilizer is added 
tO' the farm annually from the rich mill products fed the cows. 

Upon 'assuming management of the .farm the owner, a minister, witli 
no previous experience in farming, began to read what agricultural 
literature was available. One of the first books secured was Quincy’s 
little book on the soiling of cattle, written in 18.59. As in many 
parts of this country the practice of “soiling” is not common, it is 
permissible to state that it consists in' cutting and feeding green, feed' 
in summer, instead of allowing the animals to' run oir pasture. This 
practice did not prove satisfactory .the first year, because no other 
feed was 'used, and the cow's did not do well. The manure was also 
difficult to ha'ndle, and it was not easy to keep the barn clean. Before 
the next season the new farmer had procured Stewart’s book, on feed- 
ing animals, and from it learned his first lesson i'u .“balanced rations.” 

'' '7 363 ' 
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He also learned to feed some cli^ hay with the soiling*' crops, thus 
giAdng the iiiaiiiire a proper coiisisteiu'.y. TheiiceforvvjiiYl th(> iiiaiiagio 
ment of the coiistantl}' gx’owingherd of cows was a simple matter, and 
the farm began not only to pay a profit 1)iit to increase in fertility. 


SYSTEMATIC M ANACJ EAIEK T. 

The writer has never seen another farm on which system is so 
pronounced a feature. Without referring to notes of any kind, tln^ 
owner detailed the crops growing on each small subdivision, the ci*ops 
that liad been grown on each for two to three years past, and those 
that would he grown for as long in the future. In most cases tlie 
dates of seeding and harvesting were given. A peculiar feature of 
the management is that all the principal operations are perfoniied on 
a fixed day each succeeding 3 T>ar, or as near to it as the weather will 
permit. Not a pound of solid or liquid manure goes to waste on this 
farm, and the soil is in such condition that it is more nearly independ- 
ent of weather conditions than any other soil tlie writer has ever seem 
Torrential rains are soaked up in a very short time, so that the soil 
ina}' be handled after a rain much sooner than that of adjacent farms. 
It is therefore not difficult to adhere approximately to a prearranged 
programme. For instance, early corn for soiling is planted May 8; 
late corn for silage, dune 22; grass seed about August 22, and so on. 

THE PRODUCTS SOLD. 

The farm is strictly a dairy farm, the only products regularly sold 
being milk and a few head of young cattle each year. The cows arc 
all registered Jerseys, excejxt one or two picked up at sales on neigh- 
boring farms. They are not only pure bred but they arc well l)red. 
There is not a star boarder in the herd. Male calves, if w'orthy of it, 
are reared for breeding* purposes, hut none is ever vealed. If a mah'i 
calf is not fit to raise for a breeder it is killed at l)irth. 'Mt (lo(‘sn‘’t 
pay to feed |18 worth of milk to a calf that will sell for $7,’’’’ said tlie 
owner. The joimg cattle sold from this farm bring on an aAUunge 
filOO apiece, and about five are sold each jTnir. 

The milk is all sold at 25 cents a gallon the year round to a State 
institution located 2 miles distant, in a neighboring suburl). It tests 
on the average 5.8 per cent. It will be seen that this is a very moder- 
ate price, considering the qualit 3 c It is sui)erfliious to add that this 
milk is perfectl}" clean and free from adulteration. There is never 
any complaint from the buyers; on the other hand, this farmer is con- 
sidered a public benefactor. The milk is delivered once a day, the 
wagon leaving the farm at 6,50 a. m. Both night’s milk and morning’s 
milk is sGrupulousl 3 ^ cared for the first hour after it is drawn. ■ As soon 
as'drawn it is placed in perfectly clean cans standing in cold water some 
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distance from tlic barii, and stirred frequently to aerate it and aid the 
cooling. The milk vessels are never allowed to stand around with a 
little milk left in them, but are washed as soon as the milk is removed 
from them, first with cold water, then with boiling, and finally again 
with cold W'ater. ^Sill ■buckets and cans about the dairy arc ti-eated 
to such a l')ath immediately after use and placed in the sunsliine and 
air, and l:)efore use again cleansed with clean cold water.’- The amount 
of milk produced is nearly the same at all seasons, and averages aliout 
26 gallons a day. This is equivalent to a yield of 1,800 |>ouncls a ;year 
for each of the 17 cows kept — not an enormous yield l)y any inearis, 
l)ut a good one. This gives an income from milk of about $2,400 a 
year. The outlay for concentrated feeding stuffs is a1.)Out $625 a year. 


HANDS EMPLOYED AND METHODS OF WORK. 

One man and a boy do the labor of the fai*m, except in hay harvest 
and during the cutting of silage; hut these have all they can do. The 
owner does onl}^ sucli portions of the ordinary lal)or as can not safely 
be entrusted to hired help; but ho plans all the work, and then sees 
that his plans arc followed strictlyn So systematic is the work that 
the owner may leave for a week wfithout notice to bis laborers, with 
no interruption to the regular routine. The feeding of the cows, the 
methods of handling the milk, of keeping tlie barn clean, and of dis- 
posing of the manure are all wmrked out so perfedly that they recjuire 
very little supem^isiou on the part of the proprietor. Ou a farm of 
this size, witli such high-priced land, pastures are out of the ([uestion. 
Tliere is not even a barn lot. The 30 head of stock remain in the barn 
the year round. We lia\u 3 ])eeri taught that this is not the best prac- 
tice. It has been supposed tliat milcli cowns need a certain amount of 
exercise. But how mucii exccrcise do Danisli cows have, that stand 
In their stalls from N()veml)er to May, and ai‘e staked out in the field 
from May to }^oym\hev'^: Yet I)(3nmark is a dairy country par 
excellence, and lier cows are healthy. 


T'i:CI'3 COWS ■AN'D THEIR I’EED. 

On the farm here described the bill for veterinary services duting 
the past six years has been $1.50, and this was made necessary by an 
accidental injury to one of the cows* One of the cows is 15 years old, 
and is still vigorous and healthy; she breeds regularly, and gives milk 
enough to make it profitable to retain her in the herd. A photograph 
of this cow is shown in PL XLIII, fig. 3; and her two-year-old dailghtcr,' 
a very promising cow, appears in PL XLIII, fig. 3. The writer has 
never seen a thri,ftie,r, better kept herd of cowls. The}" are fed balanced 
rations ■cwu'.ry day in the year. Every feed (Mmsists of three parts. A 
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portion of iti is some succulent material— silag’e in winter; jiiid rve., 
tiiiiotln" and cloycr, corn, or peas and oats in suiniiier. A s(‘c*oiid. 
portion consists of diy hay or fodder. This is used to gi\'c the ma-iHire 
proper consistency, and adds much to the convenience of caring* foi* the 
cows. A third portion consists of mill products, of 'wisicii tiiree kinds 
are used— bran, oil meal, and gdiiten. The proportion of c(nKa:nrt:r 5 itc\s 
fed depends on the condition of the cow, and is regulated 1)y tlic^ ihwv 
of milk and the consistency of the manure. 

The soiling crops used are as follows: Green rye, beginning 
May 1, and continuing about four weeks, or until tlie rye is reucly to 
.cut for hay. Then timothy and clover arc fed till peas and oats are 
ready. When the latter is cut for hay, the silo is opened (a])(')ut 
4), and silage is fed till earh" corn (planted May S) is reacly. 
Enoiigdi early corn is planted (about one-fourth acre) to last till late 
corn (planted about June 22) is ready. Late corn is then'fe.d till it is 
time to put it in the silo. From this time forward sihige is fed daily 
till green rye is available in the spring. No abrupt change is ever 
made in the system of feeding. Even the change fi’om green corn to 
silage is inacle graduall^u 

It Avill surprise most dairymen to learn that these caref nil}" kept cows 
are given 4 ounces of salt each, daily, mixed Avitli their feed. Tlicy 
eat their food l^etter, and the owner thinks they do better when given 
this amount than when the allowance is smaller. The cows are fed 
three times a day, and the salt is divided between the three feeds. B^ine 
table salt is invariably used ; the cows prefer it to coarse salt. 

Every particle of roughage fed on this farm, including hdij and all 
soiling crops, is cut in quarter-inch lengths. Even the bedding is cut 
in this manner. 

There are two round silos on the farm (see- PL XLIII, lig. 1), each 10 
feet in diameter and Si feet high. These together liold about 100 tons 
of silage, and this quantity of corn silage is produced on 4 acres, 
planted about June 22. Ekw^en men, 3 teaiUs, and a tractiou engine 
to run the cutter are employed in liliing the silos. Ensiling Ixyglns 
usually on Friday, so that the silage may settle over Su,nda}u On, 
Monday the iilling is completed. 

CROPS AXD MANAGEMENT. 

There is no systematic rotation of crops on tliis farm. It is not neo 
essaiy, since every foot of land I’eceives an abundance of ina!iiirc every 
year or two. The writer visited the farm, late in April, iind only three 
■kinds of undesirable plants were to be seen. These were not' weeds in 
the ordinary sense, for they did not interfere to, a'liy marked ■ O'Xtent 
with the crops. '' In a three-year-old plat of timothy and' clover, chi<‘.k- 
weed was more or less abundant. This, of course, disappeared 'wlim,! 
the grass began to grow ■vigorously a little later. In a two-}a:"Mrr-ol(l, 
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field of tlie same crop, dandelion was more or less abundant. In a small 
plat devoted to corn last 3"ear, and- left for early corn tills year, slic^p- 
lle^d^s purse grew quite rank. 

Every green crop grown on tlic place is utilized for soiling purposes, 
more or less, the surplus being converted into Inqy or silage. Tlie 
crops grown are i*ye, timoth}^ and clover, corn, peas and oats, and 
millet. At least two crops a year are harvested from most of the iields. 
The grass crop is a mixture, the seed sown lining as follows: Ecd 
clover, G quarts; tiinotlqy, 5 quarts; alsike, pounds, and redtop 
1 pound. The farm is divided into twelve small parcels, varying 
in size from one-fourth acre to 2i acres. In April, 1903, six. of these 
(5 or G acres in all) w'cre in grass. About half of this -was sown tlie 
last week in August, 1900, one-fourth in 1901, and onc-fourth in 1902. 
That sown in 1900 was cut once for hay^ this spring (1903), and then 
plowed for late corn. The crops which preceded these plats of grass 
were in two cases rye, grovrn the preceding winter; when this was cut 
for soiling or for hay the ground wais plowmd and harrowed into fine 
tilth. Oneand alialf bushels per acre of German millet were then 
sown. This was cut for hay l>efore it had made seed. The land was 
plowed again and harrowed into fine tiltli. Grass seed was then sown 
broadcast, late in August. Sowing thus early, using no nurse crop, 
givcKS a full crop the next year. In fact, Ixmatise of the remarkable 
state of fertility to which this formerly exhausted soil has been built 
up, three large crops are cut the next year after sowing grass in 
August. Two cuttings are made the second year. In the spring of 
the third season, if the crop proniises to be abundant, a crop of liay is 
taken l)efore breaking up the sod for late corn. If the grass <nx)p is 
scanty, tlie sod is l)rolcen earlier for any crop for wliich it may be 
needed. The sod is always lieavily top-dressed d.uring the winter 
before it i,s broken up. 

Some of the fields are kept in .rye i.n. winter and corn iii summer., 
indefinitely. Eye is sown liroadcast at the rate.^of 2 'bushels .per acre, 
the s.eed l:>eiug covered by a spring-tootli harrow. The bay made from 
this rye:is, readily eaten by the stock, but a part of it is used for bedding. 
During the present season, rye attained a height of 7 feet 11 inches. 
Three of the twelve subdivisions of the farm are 'thus devoted regu- 
larly'^ to rye in winter and late com in summer. ■ Oats and p(,ias arO' 
sometimes sown in. early spring’-on land sown in rye the previous fall, 
the rye having .been turned, under in spring. Sometimes' a piece of 
corn land is .left bare;, during' winter and, sown to oats and peas next 
spring. , Grass is occasionally sown on land, from which, soiling c(>ri,i 
has been, cut. One small field was devoted to oats and peas for several 
years and then put down in grass, to bo followed by corn. Oats and 
'peas do'iiot fit very well into the cropping sy^steins followed on any of 
these amall fields. The.y must 1)0 sown in early s},,)rir)g, and are oil 
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earlj in July; 3"et they yield so large a quantity of sticli niitritoiis 
hay or soiling material that a small area is usually growi'i eat.'h year. 
It is uiifortuiiatc that no records of actual Arields arc kept. But since 
the stock are all kept in the Ixirn the year round, it is not difficult to 
estimate approximately th,e amount of dry matter in hay, silage, etc., 
the farm must yield. Estimating that 17 cows consume 10 poumis, 11 
head of young cattle 10 pounds, and two horses 12 pounds of dry matter 
each daily in their roughage, the total amount of dry matter thus 
consumed is equal to that contained in 87 tons of hay containing 15 
percent moisture. This is equivalent to 6.7 tons of hay for every 
acre in cultivation on the farm. Not only did this farm produce all 
the roughage for 30 head of stock last year, but a surplus of 3,300 
pounds of hay was sold, A small portion of this year s liay (‘rop has 
also been sold. 

The remarkable yields on this farm are due to the intelligent use of 
stable manure. Most farmers waste more than half the value of the 
niariure produced on their farms. It is estimated that live-eigliths of 
the plant food in the manure of farm animals is contained in the rKpiids. 
On this farm eveiy particle of this plant food is utilized, 

HANDLING THE MANURE. 

The method of handling manure on this farm can be used only on 
farms on which stock is kept in stalls, and it is therefore not appli- 
cahle to all styles of stock farming; but it is so unique, so perfectly 
sj’^stematized, and bears such an intimate relation to the snc<?ess 
attained that an account of the farm Avould be incomplete without a 
full statement of it. Behind each row of cows is a gutter 18 inclies 
wide and 7 inches deep. These guttei’s have no outlets. They are 
thoroughly cleaned daily. (The whole barn is disinfected twice a 
week by a free use of creoline, and the interior is frequently white- 
washed.) When cleaned, the gutters are sprinkled with ashes or dry 
dirt to absorb what moisture may be present. During the day a 
quantitjy of absorbent, consisting of leaf mold, rotten sod, etc., is 
placed in them. Each gutter ends near a door. The manure is lifted 
from the gutter into a cart backed up to the door. The end of the 
gutter next the door is slightly lower than the other end. One ma,n 
lifts the znanure with a fork and places it in the lower end of the 
trench. A second man then lifts it into the cart. In this nianncr the 
liquid manure is all gotten into the cart. Finally, the fragments that 
remain in the trench are swept to the lower end and removed. The 
cart goes immediately to the held, and the manure is spread at once. 
(See PL XLIV, fig. 1.) In summer it is spread on the land from 
which the soiling crops are removed. In winter it is spread on; the 
rye and grass fields— on the latter particularlywrhen the ground, is too 
soft to place it upon the rye fields. . No manure is used on newly 



Yearbook U. S. Dept, of Agriculture, 1903. 


Plate XLIIl. 




Fiq. 1.— Farm Buildings on the Model Farm. 


Fig. 2.~A 15-year-old Cow Stall-fed Fig. 3.—A 2-year-old Daughter of 

Since Birth— Still a Profitable Cow Shown in Fig. 2. 

Milker. 
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Plate XLIV. 



Fig. 2.—F1ELD OF Rye on the Model Fig. S.—Field of Rye on Adjacent Farm 
Farm in April. with Same Soil Conditions Shown in 

Fig. 2. 
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needed gra^s liiiids, but the second and third year grass iiekls arc top- 
dresscMl in winter. “We always have a place to put manure.,’'’ said the 
owner of this fariip and this is tlic secret of Ids large crops. 'F\, XLiV^ 
tig. 2, shows a iiekl of rye on this farm, while tig, 3 sliows a similar 
ci’op. on exactly similar soil on another farm, the two 'views being 
taken within a fww feet of ea<*[.i other, 

GUniNO HAY. 

Harvesting liay on this farm is an interesting process. ' The rank 
growth of tl'ie crops renders it necessary to move aside tla^ swatl'j (mt 
l)eforc the 'inachine can get at tlie next one. Tho method of curini»* is 
as follows: Tlic grass is cut in the afternoon. The first night’s dew 
never hurts it. Let it lie the next day until noon. It is then i)ut 
into curing cocks, which are made flat. These cocks are upsed: the 
next morning, and in the afternoon four of them are inade into one 
weathering cock. Let it stand thus for one day; then liaul to the ])ari! 
or rick.” 

(X)NOLUSXONS. 

We have given the account of a pioneer fanner, starting in with no 
experience, but going to work in a methodical manner to learn what 
he could from the experience of others, making' a careful study of 
surrounding conditions, and adjusting Idinself to those conditions. 
This farmer, l)y applying scientific principles and ])iisiness methods, 
has l)la5:ed a path into a region, of great possibilities. The most 
important lesson to be learned from his achie\'emcnts is tliat, l)y 
applying sueli methocls, it is possible to cause huid to yield twice 
or three times as much as the present average from wliat are t^onsid- 
ered good methods. 

Can this experience be duplicated on other farms? The answer to 
this ("|uestioi'i depends on the soil and the man who has tlie management 
of it. It can not be done by the man who is not a student. Few men, 
indeed, could develop unaided -a system such as tliat descril,)ed,, 1)ut 
there are many who can do it now. that the methods by which it lias 
been accomplished are common knowledge. 

A very similar system may’ be developed on any .dairy farm, that dis- 
penses W'^ith pastures. 'Where land is cheaper and the dairyman can 
afl'ord pastures, the system would be radically different in summer, but 
not in winter; whilc.altogether different methods are required on other 
than dairy farms. 

The most important single feature of this farm, aside from the 
remarkably systematic way in which it Is conducted, is tlie manner of. 
handling the 'manure. The fact that the stock are all stabled tl'ie year 
round makes it possible to save all the manure, both liquid and solid, 

1 Aieoo — --24 
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niid apply it to the land. Again, the fact that it is applied (holy, as 
produced^ iiisiires that a 113^ leaching by i‘ain.s shill aivry haieiusl 
materials into the soil, 'where it is wanted. i!.ow muds pirnii; food is 
lost froDi fermentation after the iiianurc is spread 011 the iis'lils is not 
known. But tl'ie rei'iica-kahlc 3deids of eve it pcn'ii.on of this fsiriii 
would seem to indicate that this method of handling immuri* is highi)’' 
satisfactoiT. 

That similar results as to 3'ield of crops ma.y^ !.>e accoiiiplislKHl tin.) 
use of coniiiierciai fertilir;ers, eooibined witli cro|.)s grown expj-cssl}" foi* 
the production of humus, is shown 1)3" the expericvnce of a 'niiutlKvi' c,*!' 
farmers, particularly in the truck -growing districts. It ina}'', ti lere fore, 
prove possi’ole to develop almost any typo of fanni'ng to a |"?oi[it tliat 
will ii'iore than double present .average yields if agricailtural siu'inicc}. 
eoiitiniies to develop as rapidly during the next quarter of ii cent my 
as it has during the last. 



SOME SEW FACTS ABOUT TME MIOIIATION OF FlllillS. 


Dy "Wi^n.s W. (!<■■><.> K.E, 

,/( .IHfiltujJciil Sirnyy. 

iNTnomicnoK. 

'Wluit bi'coiiics of oiir .-iuiiiiner birds''! Wlirri' do spr.iid tlie 

AV’iiitcr? i\y what routes do they trjivel to tlicir dirstiuatlon.s'^ How 
do they liud their way^ Foj- iiiriuy eoiitiirios those and similar ^|Mes- 
tions Iiare puzz'IcHl tlie bra, in of mam In default of exsiet Iviiowicuitpy 
faiieiiul theories liavc l)e(‘n advasiecd, such as that swallows iulx'rnalc 
in the mud, and tl.iat sniaii birds cross the Mcditerrai'iiaiii as ];,)ass(uiy;’ers 
Oil th(3 Imcks of craiies. Such notions have held, tlieir own well inb') 
nuxhyru times. Scarealy a hundred years have elapsed, since isy stmiiatie 
Iviiowiedge on the subject liegan to aceuiniilate, luid iii 'Uie hist 
luilf ce,ntury lia>s there resulted any notewaud'hy [irogress tciwnrd a 
solution, of tlie questions of inigrati,on. 

For nearly twei,ity years the Bkdogical Sur\'ey has ]mm ucmimiilai;- 
ing data on the migration of birds. Its own iiidd iiiitiiraiistsp'\vl,n,,,)se 
visits have extended over tlie North .American Continent from (Jinite," 
mala to the Arctic Circle., have f.u;riii,shed \adumInoiis nottrs, Ixrsidcrs 
'whicli. the assistance of ornithologists tliroughout tlu'- c.ountry Ins 
been enlisted, so tliat reports are received in i.iie spring and fall of 
each. 3U3ar from, hundreds of ol.>serv<u*s. These reporiiS gi\’Cn for eatdi 
species, the date when tlie bird was iirst seen, when it beeaine ccaumon, 
and wlien it disappeared. Ijiglit-house ke(q.,)ers a.Lso have, .„siippli(,'d 
valual.de information co,necrning the destruction of liirds.at t.heir lights, 
TJie facts thus gathered from thcs(i various sources form tlie largi‘st 
amount of hiaterial on Idrd migration ever collected in this coiu.itiyi, 
and permit broader and saf(U* generalizations (J.ian have heretofore l.^etui 
■possible. 

•OAUSES , OF MilOEATlON. 

For Biore than two th,ousand years the phenon,ieiia of bird. ,nii,gra'tion 
liave been noted; but while the ■extent and 'Course of the routes traA'^- 
erscxl have of late become tetter known, no C'Onciiisive answer lias 
lieen found to the question, why do birds migrate? Some dis:, miss' 
the si:ibjeet with the statement that fall -migTation is caused bj''^ faili,i!’e 
of the food supply, spring mi-'gration by lo've of home. A,lb ai'e 
fainii'iar with the r^ush of waterfowl northward bo, early that they 'tiix}, 
often forced by storms to retrace their flight; and all k„no'W that r(,)l:)i'nB, 
I'lluel'iirds, and swallows, following closely iri the rear, someti'mes lose 
hundreds out of thei'r 'flocks by cold and starvation. If strong home 
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love causes these birds thus to hazard their lives, wh}" do they desert 
that home at the earliest possible moment; and if fall iiiigTatioii is 
caused by lack of food, wli}^ does it commence when food is most 
abundant? Data recently collected' at the Florida light-liouses liy the 
Biological S’lirvey show that southward migration begins at least 
by the 10th, and probabi}^ by the 1st of eJu\y, insect-eating Ijiixls 
departing when their food supplies arc most plentiful, and s(M:'ni eaters 
just before the heyday of harvest. 

The broad statement can be made that the bcgi'unings of migration 
ages ago were intimately connected with periodic changes in the 
food supply, but this motive is at present so intermingled with others 
iiiiknovv'm, or but imperfectly known, that migration movements seem 
now to bear little relation to the abundance or absence of food. 

HOW DO BIRDS FIND THEIR WAY? 

How do birds find their way over the hundreds or thousands of miles 
between the winter and summer homes? Among day migrants sight 
is probably 'the principal guide, and it is noticealde that these seldom 
make the long single flights so common with night migrants. Sight 
imdoubtedly pla3^s a part in guiding the night journoys also; on clear 
nights, especiall}'- when the moon shines brightly, migrating l)irds fly 
high, and the ear can saxrcely distinguish their faint twitterings; if 
clouds overspread the heavens, the passing flocks sink their course 
nearer to the earth, and their notes are much more distinctly heard; 
and on very dark nights one may even hear the flatter of vibrant wings 
but a few feet overhead. So far as known, birds never intentionally 
migrate above the clouds, and when suddenly formed vapor cuts tliem 
off from sight of the earth, they lower their flight until the friendly 
landscape is again visible. NeverthelesvS, something besides sight 
guides these travelers in the upper air. ' In Alaska a few years ago 
members of the Biological Survey on the Harriman expedition went 
by steamer from the island of Unalaska to Bogoslof Island, a dis- 
tance O'f aliout 60 miles. A dense fog Iiad shut out every o])ject 
beyond a hundred yards. When the steamer was lialfway am*()ss, 
flocks of miirres, returning to Bogoslof after Imig qui^sts for food, 
began to break through the fog wall astern, fly parallel witli the 
vessel, and disappear in the mists ahead. By chart and compass the 
ship was heading straight for the island; but its course vms no morc,^ 

' exact ^ than, that taken by the birds. The power which carried them 
■unerringly home over the ocean wastes, whatever its nature, may 
be called a sense of direction. .We recognize in ourselves the posses- 
sion of some such sense, though imperfect and easily at fault. Doubt- 
less a similar but vastly, more acute sense enabled the iniirres, flying' 
from home and circling wide over the water, to keep in mind the' 
direction of their nests aiid return to them witliout the aid of sigdit. 
It is probable that this faculty is exercised during* migration. 
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Reports from light-hoiiscs in southern Florida show that birds leave 
Cuba on cloiidj^ nights when they can not possibl}^ see tlie Florida 
slioreSj and safel}^ reach their destination, provided no chaiig'e occurs 
ill the weather. But if nieantinic the wind changes or a stoiin arises 
to throw tlieni out of their reckoning, they become, liewildered, lose 
tlieir wii}% and ily toward the light-house beacon. Unless IciJied liy 
striking the lanteini, they hover near or aliglit on the balcony, to 
(xintiniie their flight when morning bi’eaks, oi*, tlie storm ceasing, a 
clear sky allows them once more to det<n'mino tlie prop(n‘ course. 

Birds fl 3 diig over tlie Gulf of Mexico to Louisiami, even if they 
ascended to the height of 5 miles, would still l>e unable to see a third o:i:‘ 
tlie wa,y across. Nevertheless thi.s trip is successfull}^ made twice each 
yeai* 1,)y (anintless thousands of the warblers of the Mississipiii Valkyy. 

A favorite belief of many American ornitliologists is tliat coast liiu's, 
mountain chains, and especiallj'' the courses of the larger irivers and 
t.heir triliiitaries, fornrwell-inarked highways along wliicli liiixls I’eturn 
to previous nesting sites. According to this theor\% a bird breeding 
in northern Indiana would in its fall migration pass down its own little 
rivulet to the nearest creek, along this to tlie Wafiash River, thenew to 
the Ohio, and fmall}^ reaching tlie Mississippi, ivould follow its course 
to the Gulf of Mexico; and would use the same route reversed for the 
return trip in the spring. The fact is that each county in the Central 
States contains nesting birds, the different species of which at the liegin- 
niiig of tlie fall migration scatter toward half tlio points of the com- 
pass. Indeed, it would lie safe to sa}" “all the points of the compass,’*’ 
as some young herons preface their i*egular journey south with a little 
pleasure trip to the unexplored North. 

In the fall thousands of liirds reared in Indiana, Illinois, and north- 
westward visit South Carolina and Georgia, cutting directly ai*ross tiie 
valley of the Oliio and the main chain of tlio Allegheui 3 wMoiuittiins. 
Palni warblers from New England and others from tlio northern Mis- 
sissippi Valley l)oth pass' in tlie fall through Georgiii, liut 1 ) 3 ^ courses 
.approximately at right angles to each otlicr,; find tlie Gonne<:d,icnt 
warbler seeks, variety by choosing ditferent routes for tlie spri.ng' and 
fall, each course in part beingiit .right angles to tlic oilier. The trutli 
seems to be that liirds pay little attention to natural physi.cal high- 
waj^s, except when large bodies of water force them to d^n^iate from 
tlie desired course. Probably there arc man}" short zigz:ags f.!’om one 
favored feeding spot to another, but the general course between tlie 
summer and winter homes is as straight as the birds can find without 
missing the usual stopping places., 

CASUALTIES DURING MIGRATION,. 

Migration is a season full of peril for nijuiads of winged travelers, 
especially for tl,iose that ci’oss large bodies of water. 'Sonic of the 
shore ]„)ir(ls, such as' the plover and curlew, which take long ocean 
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eaii rest on tlie ’ivav-es if overtaken bj storms, but veoe to tlie 
liickle.ss voirbiler vkiose feat'liers once become water-soaked!— a grave 
ill tlie ocean or a burial in the sand of the beach is the inevitable 
resiilr^ Nor are siieb accidents infrequent. A few years ago on Lake 
Michigan a storm' duri'og spring migration piled man\" birds along, 
the shore, if such a inortaliiy could occur on a lake less tlraii 100 miles 
wide, haw much greater inigiit it not lie during a flight across tlie Miilf 
of dleideo. Such a catastrophe was once witnessed from the deck of a 
vessel 80 miles o,ff the luoiitli of the Mississippi River. Large iiiimbe.r,s 
O'f migrating birds, niostl}" warblers, had accompiislied nine-tenths of 
their long iiight and were nearing land when tlie}" vrere caught by a 
'^wriortl'ier*' wi‘ih which most of them 'were unable to contend, a'lid 
ftiLlirig iri'to the Gulf were- drowned by hundreds. 

Daring migration, birds are peculiarly liable to destruction by 
striking high 'objects. A new tower in a cit}^ kills many before the 
s!'irvivo]”s learn to avoid it. The Washington Moniinient has caused 
I'lie death of many little inigrants-; and though tlie number of its victims 
lias decreased of late jeears, yet on a single morning in the spring of 
lh0i> , nearly 150 lifeless bodies were strewn around its base. 

Brigh.t lights attract birds from great distances. - While the torch 
iii the Bartlioldi Statue of Liberty in New York IIar1;)or was kept 
ligiited, the' sacrifice of life it caused was enormous, even reaching a 
iiia'ximum of TOC) birds in a mo.nth,.' .A flashing light frightens birds 
awiyy and a red light is avoided by them ..as if it were a -danger signal, 
liiit -a "Steady -wliite light looming out of the mist or dai’kness seems to 
.act like' a iiiag'iiet and draws the -wanderers to destruction. Coming 
froni-a'iij direetioii, they x’^eer around to the- leeward .side, i-iiid then, 
flying against th.e wind, dasK themselves .against the pitiless glass. 

BISTAXCE OF MIGEATION. 

The le.ngik of the niigratio.n journey varies e.iiormoiisl,y. ,S,ome 
birds do not migrate at all. Many a ■cardinal., 'Carolina wre,n, a'l-id 
I'lobw'faite rounds out its whole c'oiitented life within '10 miles of its 
birthplace. Other bi^rds, for instance, the pine "warbler and the 
lilackheaded grosbeak, do not venture in winter south of tlie Iweeding* 
range, so that with 'tlie-m fall migration .is only a withdrawal from 'the 
'northern -and a eoncentratioa in the southern -part of the -siimirier 
hoa,ie~-".&e warbler in about ,a fourth .and the grosbeak in less than' -an 
■eig'I'ith of 'th'e s-iim^mer' area. 

The next variation is illustrated by 'the, '-robin, which oceiirs as a 
species i'li the middle districts of .the United .'States throughout .the,' 
year, in Canada only in summer, and along the Gulf of Mexico ■■■only^ 
i'li "Winter. Trolmblj 'no individual robin is ,a continuous 'resi.dent ''in' 
any s'eetio-n; but 'the .robin that ','nests, let us say, in southern .'Missouri, 
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will spend the winter near the Gulf, while his hardy Canada-bred 
cousin will be the winter tenant of the abandoned summer home of 
the soutlierii bird. 

Most inii^raiits entireh^ change their abode twice a year, and some of 
the 01 travel iinmeiise distances. Of the land birds, the common easieni 
nigbthawk seems to deserve first place among those whose winter 
lioines are wicleli'^ distant from their breeding groiiocls. Alaska and 
Patagonia, separated hy 115 degrees of latitude, are the extremes of 
the summer and winter homes of the bird; and each spring many a 
nightiiawk travels the 5,000 miles that lie between. But some of tlie 
shore liirds are still more inveterate TO\nigers. These cover from 
6,000 to 8,000 miles each 'way, and appear to make traveling their 
chief oeoapatioii. 

ROUTES OF MIGEATIOX. 

Birds often seem eccentric in choice of route, and many land birds 
do not take the shortest line. The fifty species from New. England 
that wdiiiter in South Ameri(*a, instead of making the- direct trip over 
the Atlantic, involving a flight of 2,000 miles, take a slightly longer 
route which follows tlie coast to Florida, and passes thciice by island 
or mainland to South America. What would seem at first sight to be a 
natural and convenient migratory highway extends from Florida 
through the Bahamas or Cuba to Haiti, Porto Eico, and the Lesser 
Antilles, and thence to South ximerica. The bird that travels by this 
route need never be cait of sight of land; resting places may be had 
at convenient intervals, and the disfiince is but little longer than the 
water route. Yet, beyond Cuba, this highway is little used. About 
25 species eontiiiiie as far as Porto Eico and remain there through the 
winter. Only adventurers out of some 6 species gain the South Amer- 
ican mainland by completing the island chain. The reason seems not 
far to seek — scarcity of food. ■ The total area of all the West Indies' 
east of Porto"RieO'is a little less than that of Rhode Island. Should 
a small proportion only of the feathered inhabitants of the eastern part 
of the United States select/ this route, not even the luxuriant 'fauna 
and flora of the Tropics could supply their needs. 

A still more direct route, but one requiring longer single flights, 
stretches from Florida to South America via Cuba and Jamaica.' The 
150 miles between Florida and Cuba are crossed by tens of thousands of 
birds of some 60 different'species. About half the species hike the next 
fl iglit of 00 miles to the beautiful Jamaican mountains. ■ Here a '500-mile 
stretch of islandless ocean confronts them, .and scarcel}^ a.third of their 
number leave the forest-clad hills for the imseen beyond. Chief among 
these dauntless ' voyagers is the bobolink, fresh from ■ despoiling the 
Carolina rice fields, waxed fat- from hiS' gormaiidking, and so sur- 
charged- with energy that the 500-milc flight to South America on' the 
way to the waving pampas of southern Brazil seems a small hardship. 
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Indeed, many boliolinks appear to scorn the Jamaican resting point and 
to compass in a single flight the TOO miles from Cuba to South America. 
With the bolwlink is an incongruous company of traveling companions — 
a vireo, a king bird, and a nighthawkthat summer in Florida; the queer 
chuck- will's- widow of the Gulf States; the two New England cuckoos; 
the trim Alice thrush from Quebec; the cosmopolitan bank swallow 
from frozen lAibrador, and the hlaek-poll warbler from far-off Alaska. 
But the bobolinks so far outnumber all the rest of the motley crew that 
the passage across the Caribbean Sea from Cuba to South America may 
with propriety be called the “ Ijobolink route.” Occasionally a mellow- 
voiced wood thrush joins the assemblage, or a green -gold tanager 
which will prepare in the winter home its next summer livery of 
flaming scarlet. But the ‘Mioboliuk route” as a whole is not popular 
with Other birds, and the many that traverse it are but a fi-action of 
the thousimds of North American birds that spend the winter holiday 
in South America. 

The main traveled highway is that which stretches from northwestern 
Florida across the Gulf, continuing the southwest direction which most 
of the birds of the Atlantic coast follow in passing to Florida. A larger 
or smaller proportion of nearly ail the species bound for South Amer- 
ica take this rounda1x)ut course, quite regardless of the TOO-milc 
flight over the Gulf of Mexico. It might seem moie natural for the 
birds to make a leisurely trip along the Florida coast, take a short flight 
to Cuba, and thence a still shorter one of less than 100 miles to 
Yucatan— a route only a little longer and wdth much less of exposure. 
Indeed, the earlier naturalists, finding the same species both in Florida 
and in Yucatan, took this probable route for granted, and for years it 
has been noted in ornithological literature as one of the principal 
migration highways of North American birds. As a fact, it is almost 
desei-ted except by a few swallows, some shore birds, and an occasional 
land bird storm-driven from its intended course, while over the Gulf 
route, night after night, for nearly eight months in the year, myriads 
of hardy migrants wing their way through the darkness toward an 
unseen destination. 

IVest of the Florida route the Gulf is crossed by migrating birds at 
its widest point, from Louisiana southward. Still farther west, the 
minieroLus .species of Plains and Eock\’ Mountains birds choose Mexico 
and Central America for the winter, and make a land journey of short 
stages that extends over several weeks. 

As already stated, the longest migration route is taken hj^ some of 
the wading birds, especially the ikmerican golden plover, the Eskimo 
curlew, and the turnstone. The journey of the plover, which is 
typical, is wonderful enough to be given in detail. In the first week 
of June they arrive at their breeding grounds in the bleak, wind-swept 
‘■barren grounds” above the Arctic Circle, far beyond the tree line. 
Some even venture 1,000 miles farther north (Greely found them at 
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latitude S1‘^). While the lakes are still icebound, they hurriedly 
fashion shabby little nests in the moss only ,a few inches above the 
frozen ground. By August they have hastened to Labrador, vfhere, 
ill compaii}^ with curlews and turnstones, they enjoy a feast. Growing* 
over the rocks and treeless slopes of this inhospitable coast is a kind 
of heather, the crowbenw, bearing in profusion a juicy black fruit. 
The extravagant fondness shown for the berry hy the birds, among 
■which the curlew, owing to its greater numbers, is most conspicuous, 
causes it to be known by the natives as the ‘Wiuiew beny.-^ The 
whole body of the curlew becomes so saturated w'ith the dark purple 
juice that birds -whose flesh w’as still stained wdtli the color have been 
shot 1,000 miles south of Labrador. 

After a few weeks of such feasting, the plovers become excessively 
fat and reacW for their great flight. Thej^ have reared their 3U'uing 
under the midnight sun, and now the}' seek the Southern Hemisphere. 
After gaining the coast of ISfoya Scotia they strike straight out to sea, 
and take a direct course for the easternmost islaiuls of the W^est Indies. 
Eighteen hundred miles of ocean waste lie between the last land of 
Nova Scotia and the first of the Antilles, and yet 600 more to the eastern 
mainland of South America, their objective point. The only land 
along the route is the Bermuda Islands, <S00 miles from Nova 
Scotia. In fair weather the birds fly past the Bermudas wdthout 
stopping; indeed, they are often seen by vessels 400 miles or more east 
of these ivslands. When they sight the first land of the Antilles 
the flocks often do not pause, but keep on to the larger islands and 
sometimes even to the mainland of South America. Sometimes a 
storm drives them ofl: the main track, Avhen they seek the nearest 
land, appearing not infrequently at Cape Cod and Long Island. 

A few short stops may be made in the main flight, for the plover 
swims lightly and easily and has been seen resting on the surface of 
the ocean; and shore birds have been found busily feeding oOO miles 
south of Bermuda and 1,000 miles east of Florida, in the Atlantic, in 
that area known as the Sargasso Sea, where thousands of square miles 
of seaweed teem wdth marine life. 

Though feathered balls of fat when they leave Labrador and still 
plump wdien they pass the Bermudas, the plovers alight lean and hungry 
in the Antilles. Only the first, though the hardest, half of the journey 
is over. How^ many days it has occupied may never be kiiowm. Most 
migrants either fly at night and I'est in the da}^ or vice versa, but the 
plover flies both night and day. 

After a short stop of three or four weeks in the Antilles and on the 
northeastern coast of South America, the flocks disappear, and later 
their arrival is noted at the same time in southern Brazil and the wdiole 
'prairie region of Argentina almost to Patagonia. Here they remain 
from September to March (the s'ummer. of the Southern Hemisphere), 
free from the responsibilities of the Northern suiiinier they have left. 
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Tlie i.ative lurds of Argentina are at the time engrossed in faiiiilj- 
cares; hut no wai'farer from the north nests in the south. 

After a six-nicntlis' vacation the plovers resume the serious affairs 
of life and start back toward the Arctic, but not by the same course. 
Ibeir full northward route is a problem still unsolved. They disap- 
Dear from Argentina and sluiu the whole Atiaotic coast from Brazil to 
Labrador. In March they appear in Guatemala and Texas; April 
iinds their long hues trailing across the prairies of the Mississippi 
Yaliev; the first of May sees them crossing our northern boundary; 
ami by the first week in June they reappear at their breeding grounds 
in the frozen Xorth. What a journey! Eight thousand miles of lati- 
tude separates the extremes of their elliptical course, and 3,000 miles 
of longitude constitutes the shorter diameter, and all for the sake of 
spending ten weeks on an Arctic coast ! (See iig. 41.) 

AEE BIRDS EXHAUSTED BY A LOXCr FLIGHT? 

During the .spring migration of 1903 tw'O skilled ornithologists spent 
the entire sea,sou near the coast of northwestern Florida, visiting every 
sort of bird haunt. They were eminently successful in the long list of 
species identified, but their enumeration is still more remarkable for 
what it does not contain. About t\Yenty-live species of the smaller 
land birds of the eastern part of the United States, including a dozen 
coiiiBion species, ■were not seen. Among these were the chat, the 
redstart, and the indigo bunting, three species ’that are abundant 
tliroiighout the ivhole region to the northward. The explanation of 
this seems to be. that these birds, on crossing the Gulf. of Mexico, flew 
far inland before alighting,, and. thus 'passed over the observers. It 
would .thus seem that the popular idea that birds find, the ocean 
flight 'excessively wearisome, and that after laboring with tired, pinions 
across the seeiiiiiigly endless wastes they sink exhausted. on reaching 
terra firma, is not in accordance wfitli tiie facts. The truth seems to' 
lie ill almost the opposite direction. Endowed hj nature 'with 
wonderful powers of aerial locomotion, under noniial conditions 
many birds not only cross the Gulf of Mexico at its widest point, 
ln.it event pass without pause over the low, swampy coastal 
plain to the higher territory be^mnd. ■ So little averse are birds to an' 
ocean voyage that many fi.3Mroni eastern Texas to the coast of soutliern 
Mexico, though this 400 miles of water journej^ hardly shortens the 
distance of travel l)y an hour’s flight. Thus,, tlie birds avoid the hot, 
treeless plains and 'Scaiit provender of southern Texas by a' direct 
flight from' the .moist, insect- teeming forests of northern 'Texas to 
similar C'Oimtry in southern Mexico. Under favorable 'Conditions, 
birds can fly practically ivhere, when, and how they plea'Se; conse- 
'C| lie ntly their ch'Oice of route and the' distance covered at a single flight 
are principally governed 'by the food supply. 
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EELATI\-E POSITION DURING MIGRATION. 

The relative position of the northern and southern groups of 
individuals of a species during the two year!}- migrations is one of the 
doubtful points that late investigations help to elucidate. The suppo- 
sition is that in the case of species which adopt what might be called 
normal fall migration, birds which nest farthest south migrate first 
and proceed to the southern end of the winter range; those^ that 
breed in the middle districts migrate next and occupy the middle of 
the winter range; and finally, those of the northern part of the breed- 
ing range migrate last, and reniain the farthest north for the winter. 
In other words, the migration is a s^mchronoiis southward movement 
of the whole species, the different groups of individuals or colonies 
retaining in general their relative xx-^sitions. This has been generally 
bcdieved, but only of late has it lieeii clearly iiroved as to any particu- 
lar species. 

All example or two will make this clear. The black and wiiite 
creeper breeds from South Carolina to New Brunswick. In the 
southern part of its range it nests in April. New Brnnswick, however, 
is scarcel}^ reached hy the earliest birds before the middle of Maj^, as 
the species oceiixiies alx)ut fifty clays in crossing the breeding range. 
If sixty days are considered the shortest possible time in which such a 
bird can build a nest, rear the young, molt, and be ready for the return 
journey, then no New Brunswick black and white creeper is ready 
to start south before the middle of Juhg and fifty days for the trip 
will bring the earliest migrants to the Gulf States in September. Yet 
both old birds and young of the year have ]>een seen by the mid- 
dle of July at Key West, Fla., 500 miles south of the breeding range, 
on August 10 in Costa Rica, and on August 21 on the northern coast 
of South America. These dates prove conclusively that these early 
iiiigraiits, south of the United States could not' have been birds from 
the iiorthern part of the range, hut must have been those of the 
southern part. 

Black-throated blue warblers reach Cuba in the fall at just about the 
time that other migrants of the species appear in North Carolina. 
The inference is that the arrivals in Cuba are the birds that nested in 
the southern Alleghenies, while those appearing' in North Carolina are 
from the latitude of northern New England or bejmiicl. Redstarts 
and siiiiiiiier warblers arrive on the northern coast of South America 
so early (August 27 to September 2) as to prove that they represent 
the southern breeding birds. Indeed, these representatives' of the 
..species are seen in South America at just about the time the earliest, of 
the iio,rtherii breeding birds reach Florida. 

Recent investigations have also shown that many species of birds do 
not follow this “normal’^’ order* of mig'ration. The most southeiTi- 
bred Maryland .yellow-throats ■ are ' almost nonmigratory, residing 
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tliroiiglioiit the year in Florida; those breeding in the middle districts 
migrate only a short distance, while those of Newfoundland go to the 
West Indies, passing directly over the winter home of their fellows in 
the South. The red-^vinged blackbirds of the middle of the range in 
northern Texas are almost stationaiw, but are joined in winter by 
migrant redwings from the remote Mackenzie Yalley. The palm 
wairblers of the interior of Canada, in the course of their 3,000-mile 
journey from Great Slave Lake to Cuba, pass through the Gulf States 
early in October. After the hulk of these have passed, the palm 
warblers of the northeastern British provinces come slowly down to 
the Gulf States, and settle there for the winter, content with onh" a 
1,500-mile trip. Some of the hlaekpoll w'arhlers that pass in spring 
through Florida proceed northeast 1,000 miles to breed in northern 
New England, while others, traveling northwest more than 3,000 miles 
Slimmer in Alaska. Among the Marjdand yellow-throats that nest in 
western Pennsylvania are undoubtedly individuals that during the 
winter are scattered in the Gulf States, the West Indies, and even 
Central America. Enough examples have been given to show that no 
invariable rule, law, or custom exists in regard to the direction or 
distance of migration. The winter distribution can not be certainly 
determined from the summer home, nor does it positivel^^ indicate 
that home. Although a certain general teiidenc}^ is observable, yet 
each species presents a separate problem, to be solved for the most 
part only by patient, painstaking observation and b}' the recognition 
of subspecies. 

Spring migration has its own special features. No such synchro- 
nous movement occurs in the spring as has been described as normal 
migration'’ in the fall. "With iiian}^ birds, possibly the majorit}^ of 
land birds, the first individuals of a species to appear in spring at a 
given locality are supposed to be old birds that nested there the pre- 
vious year. The supposition is that these birds are followed by those 
that nested in the region just to the north; and that later, those of still 
more northern homes pass by; and that the last to appear will be those 
whose homes are in the most northern part of the breeding range. 
If, then, for any species, the southern nesting birds lead the van in 
both fall and spring migration, and the rear guard in each case is com- 
posed of northern breeding birds, it follows that some time between 
October and April a transposal of their relative positions occurs; and 
that the more southern birds jiassoyer the more northern ones, ■which 
delay their migration, knowing that wdnter still holds sway in their 
summer dominions. Just when and wFere ' this transposal of,, relative 
position occurs is one of the problems of migration reserved for future 
solution. Nor is it yet ■settled' 'whether the northern -bred birds 
remain strictl}^ within their winter range until after their more south- 
ern congeners , have passed by, or whether " begin an early 
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iinFratioii at bio^v a ‘^peed a.s soon to he o^'crtakeii and passed 1 )y 
their iiiipctiioiis eousins. 

Still later in tlio spi’lng' another tniiisposal occurs. IJie iiortlierii 
birds pass across tiio scaitiiern portion of the breeding’ raiig*e« wliCre 
the soiitiiernniost birds are already busy \yith their doiiiestic duties. 
SpriiH^ niio;ration seems to he therefore for some species a game of 
leapfrog — the southern ]:)irds iirst passing the northern, and the nortli- 
erii passing them in tarn. 

EELATIOX OF ^HGEATIOX AND TE5IPEEATUKE. 

A popular notion exists that Ihrds push northrmra to their simimer 
homes as soon as weatlier 'eonditions permit. This be true of a fe'vF 
species, but certainly birds in general have no such hal)lt. Some siiiiiiner 
imrl'ders that return to the Great Slave Lake region to breed, after 
spending the winter in Central -and South America, arrive at their 
nesting grounds when the average daily temperature is a})out 47'"^' F. 
Accoi’ding to the notion mentioned, these birds might be expected 
to move up the Milssissippi Valley and on to their summer iioiiies 
at the same time as the northward-moving temperature of 47'^' F. But 
were t!i:is so, they would never leave the United States, for the 
average of the coldest month of the 3 ’ear at New Orleans is 54“'' F. As 
a matter of fact, the simiiner warblers of Great Slave Lake are prob- 
ably too well eonteut with the warm, humid, insect-laden air of the 
South to brave the arctic blasts before rieees>sity -compels. Thej- linger 
ill the Tropics so late that when they reach New Orleans, April 5, an 
average temperature of F. awaits them. They now hasten; travel- 
ing ' north much faster . than the spring -does, -they cover 1, '000 iiiiles in 
-a inoiitk, and find in .southern Minnesota .E'- temperature of 5)5'-’ F. In 
central Ma.iiitot)a the average temperature they meet is, 53^ ,F., and 
when they arrive late in May .at G.reat Sla'v’e Lake they have gained '5^' 
more on the season. ' Thus, during the wFole trip of 3,500 miles from 
New Orleans to Great .Slave Lake, these birds are continually meeting 
colder weather. In fact, so fast do they migrate that in the fifteen 
days from May 11- to 35 thiyy traverse a district that spring reqiiir-es 
thirty-five days to cross. This oiitstrippiiig of spring is habitual with 
all ,speci-es that leave the United States for the winter, and also wi.tli 
most of the northern birds that 'winter in the Gulf States. Careful 
exaiiiinatiDii of the niigration reco,rds of each species of the SIississJppi 
Valley shows ■ only six exceptions-— Canada goose, mallard, pi.iitail,, 
CGiimion crow, red-winged blackbird, and robin. 

The .ro.biii as a species migrates north more slowly than the ope:,!iin:g 
of the season; it occupies seventy-eight days. for its trip of 3,-00(} miles 
from Iowa to Alaska., while spring covers the distance in sixty -eight 
days. But it does not follow that aii 3 " individual bird moves ..northwa-rd 
at this -leisurely pace. The first robins that reach a -given localit}" in 
the spring are likely to remain thereto nest, and the advance of the 
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inig-ratioii line iiiiist await the arrival of other birds from still farther 
soiitli. Therefore, each robin uiidoobtedly migrates at a faster rate 
than the apparent movement of his species as a whole, and does not 
fall behind the advancing season. This is true of most, if not all, 
of the other seemingly slow migrants. Late and rapid journeys of 
this kind offer certain advantages; fewer >stor!iis are eiicoiiiitered, the 
mortality rate is loveered, food is more plentiful along the wa;/, and the, 
birtls reach the nesting* site full of energy, bubbling over with song, and 
ill good condition to assume the cares and labors of house building 
and Ijrood raising. 


VWRIATiOKS IX THE SBEED OF BIIOIlATrON. 


The immense variation in the speed with which migrants' travel 
different parts of the broad bird highway tiiat .extends 'from. Giilf to 
Arctic Ocean, b}" way of the Mississippi and Mackenzie valleys, is a 
recently ascertained fact of special interest. The black-poll warbler 
furnishes one of tlie best examples of this. ■ It winters in north central 
South America and migrates in. April across the West Indies to .Florida. 
From here some individuals jiass on northwest to the Mississippi Yal- 
ley, tiieiico north to Manitoba, thence northwe^3t to the valley of the 
^Mackenzie, and thence almost due west to western Alaska. From the 
Gulf of .Mexico to Minnesota a fairly uniform average speed of SO to 
35 miles per clay is maintained; southern Indiana and Missouri are 
reached the first "week in Majy southern Iowa early in the SGCGiid week, 
and southern Minnesota is entered b}" the middle of the month. Then 
come.s a spurt;"’ within another week the blaek-x^olls appear in the 
central x^art of the Mackenzie Valley, and the folloAving week they 
arrive in' northwestern Alaska, many individuals iiiidoiil^tedly avera.g“ 
iiig^ more than 200 miles perdaj^ during’ the latter x^art of the journey. 
Thirty days are thus oeeux^ied in traveling the 1,000 miles from the 
Gulf of' Mexico M&rth to; southern Minnesota,, and scarcely half that 
tiine, in., traversing the 2,500 miles- thmm'northweB^ to Al'aska. vTffe 
direction of iingration-is eni-phasized because' this change -of .direction 
is i.ntimate-1 j : •conneete'd with the ..great -increase of speed,, as will be 
shortly explaine-d. - 

A similar increase of speed is sbow'n- by many other .species. " -The 
avemge speed of. inignution from New Orlea'ns to' southern' Minnesota 
for all. species is close 'to '23 mi.les per '<hiy. .Six'te-en species 'Main- 
tain a daily average of 40 miles from southern 'Minnesota to, southern 
'Manitoba, and from th,is point 12 species' 'travel to Lake. . Athalmsea 'at 
an average.' sx^'^'^d' 72 'miles a"day, '5 '-others- to Great' Slave Lakc'at 

llOuiiiles a -day, and 5 more .to Al-aska at 150 .miles a day. ,' 

'' ' The reas-QH' for these remarkable diiferences is ii-ot far' to seek. The 
speed increase's as the birds .move nort'hward 'beca'use th-e adva,»ee ,o,f 
the 'seasons is more rapid in the northern interior than on and near' the 
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soutlierii coast. The farther removed a district is from the ocean, 
the greater the extremes of its temperature. At New Orleans, La., 
the average dail}' temperature of January is 54'-^' F., and that of July 
is F., vfiiile at Winnipeg, Manitoba, the corresponding average 
temperatures are: January, ”'7'^^' F,; July, iMP F. Hence, while the 
temperature at New Orleans is rising 28 degrees, that at Winnipeg 
rises 73 degrees. Consequently, any given isotherm, as it moves north 
during the spring in the Mississippi Valley, continually increases the 
speed of its advance. The isotherm of 35^^^ F., corresponding to the 
coriimericenient of spring migration, advances north at the rate of 3 
miles per day from January 15 to February 15, 10 miles daily during 
the next, month, and 20 niiles daily during the following month. (See 
%. 45.) 

But an additional explanation must be sought for the wonderfully 
quickened speed with which the birds pass northwestward from Minne- 
sota to the Mackenzie Valley. Along the eastern foothills of the Rocky 
Moini tains isotherms travel north faster than at corresponding latitudes 
farther east. From February 15 to March 15 the isotherm of 35'^ F. 
(the line of spring) passes along the foothills from 'New Mexico to 
northern Colorado at the rate of 12 miles per day. During the next 
nionth, under the iniiaenceof the chinook winds, its rate of northw'ard 
progress is increased to 40 miles a dajq so that by April 15 it has 
reached Lake Athabasca. Spring has come with a rush on this western 
interior country. The result is that during the height of the mignition 
season, from the middle of April to the middle of June, the southern 
end of the Mackenzie Valley in the Province of Athabasca has just 
about the same temperature as the Lake Superior region 700 miles 
farther south. . 

These conditions, coupled with the diagonal course of the birds 
across this region of fast-moving spring, necessarily exert a powerful 
influence on bird inigration. On March 1 the ' earliest robins reach 
southern Iowa, where they find an average dailj^ temperature of about 
34’-“' F. ; a month .later the}’^ appear in central Minnesota and find the same 
temperature, birds and spring each having gone northward at the rate 
of 13 miles per day. Those robins that fly from eastern Minnesota 
and western Wiseoiisio to Lake Superior and Keewatin, by increas- 
ing their speed to 21 miles per day, arrive on Ap,ril 21 at latitude 
52’- ill southern Keew’’atin, still closely following the temperature 
of 34^’. But by this date the 34° F. isotherm has reached central 
Atliabasca, and the central Minnesota robins that travel to the Mac- 
kenzie Valley and Alaska must double and quadruple their speed as 
they take a iiorthw^estward diagonal, if they are to keep up with the 
season. Though robin, migmtiori does not quite do this, yet a speed of 
70 miles per day is reached by the species in this northwestward flight- 
more than three times the speed attained by the Keewatin birds. (See' 
%. 45.) 




Average position oi the isotherm o£ 35® F. at the Eoveral dates mentioned. 

Approximate migration ronte^of the Robins of northwestern' Alaska. ' 

The dates .represent the average time of arrival of the earliest Robins. 

The numbers at the side of the migration route indicate in miles per day the average speed 
of migration between the datc-d places. 

observerSj hardly less incredible are the ascertained facts. Much 
remains to be learned of migration; and it may be of interest to note 
a few of the mysteries which still occupy attention. 
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The eluiiiiie;V swift is one of the most abiiiKlaiit and hest-known birds 
of the eastern part of the United States. With troops of fledglings^ 
catching their winged prey as they go, and lodging by night in some 
tall: eliioiiiey, the flocks drift slowly south, joining with other ' l)ands 
iiritii on the northern coast' of 'the Gulf of Mexico they become an 
innumerable host. Then they disappear. Did they drop into the 
water and hibernate in the mud, as w^as believed of old, their oblitera- 
tion could not be more complete. In the last week in Marcdi a jojTiiI 
twittering far overhead announces their return to the Gulf coast, but 
the intervening live mouths ■ is still the swdft\s secret. 

The mouse-colored bank swaillows. are almost cosmopolitan, and 
enliven even the shores of the Arctic Ocean with their graceful aerial 
evolutions. Those that nest in Labrador allow a scant two' months 
for isiiiidiiig a lioiiie and raising a brood, and by the first of August 
are licaded soiithw'ard. Six vreeks later they are s^Ya^Llling in the 
"viei:;iit}' of Cliesnpeako Bay, and then they, too, pass out of the range 
of c/irr kilo ’t vie clge. In April they appear in northern ' South America, 
moving north, but not a hint do they give of how they came there. 
Tlie rest of tlie species, those that nest to the soiitli or ivest, bo 
traced farther south, but thejv, too, fail to give any clciv as to vcLere 
tiiey spend the livcAvinter months. 

. The familiar cliff swallowx w'hich s'wtirms over the 'W’estern plai'ns and 
lireeds from Uilexico to, Alaska, spends the winter in, Brazil and Argeii- 
,ti;na., It w^oiild be expected to reach the United States in spring first, 
ill soiitkerii Florida and Texas, laleiv in .the^Iiockj^' Mountains, and 
tinail}" on the ' Pacific coast. As -a matter of fact,, , the earliest reco.rds 
of .the liird’s . appearance in spring come fi'om northern central Cali- 
fornia, where it becomes common before the first arrivals are usually 
noted ill Texas or Florida. The route the s'peeies takes from Brazil to 
Californiii is one of the yet unsolved migration puzzles. 

The red-eyed vireo, the eoinmonest and best knowni of its ' tune- 
ful family, winters ir,i Central America, from Giiritenia'la to Panama. 
The advent ' of the species in spring at the mouth of the Mississippi 
and its even-paced passage at 3o miles per day for six weeks to the 
headwaters of the river are well attested by numerous records. But 
just about tlie' time northern Nebraska is rea.ehe.d, and before they have 
appeared in'aiiy of the' intervening country, red-eyed vire-os are noted 
in southern British Columbia, 1,000 miles to the northwest. Is the 
presence of the, red .eye in British ■ Colainbia to be expkinecl by the 
theory that it suddenly files 1,000 miles in a single night? ' 

It is such problems as these that continually v.ex and fascinate',, the 
investigator; ■ . ‘ i 
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By Lyster II. Dewey, 

Boianii^t in Charge of Invedigedionii of Fiber Blanis, Bureau of Plant Indurfry, 

I NTEODUCTION . 

One of tlie most important luanufacturing industries of this coimtr}-^ 
is that which includes the various lines of textiles. Leaving* out the 
silk and wu;)olen mills, -which use chiefl^y animal fibers, there arc the 
cotton factories, tlio linen and jute mills, and the twine and cordage 
mills, wdiich iise plant libers exclusively. These num])er about 1,200 
distinct establishments, representing an invested capital of more than 
$500,000,000 and giving productive emplojunent to more tlian 300,000 
persons. , 

The source of the raw material required t)y this great industry is an 
item of no small interest. Most of the cotton is produced in our 
Southern States, but nearh^ all the other vegetable fibers are imported. 
The importations of raw” fibers, including cotton, during* the fiscal 
year ended June 30, 1903,. amounted to $16, 101,172. These figures 
cover only the ra;w fiber. The importations of all the difieront kinds 
of textile plant fibers in the various stages of nianufacture, from 
yarn and coarse twine to line woven goods, laces, and hosiery, amount 
annually to inoie liiaji $80,000,000. 

Classification of Fibees. 

, Vegetable fibers used in textile m.anufactures in this country may' 
be readily divided into three rather. .distinct classes,, either f.roin ''th,e 
standpoint of ■the.nmnufactiirer, wdio'. regards the kind 'of machinery 
Or process of treating the liber and the character of the goods produced, 
or fro nr the viewpoint .'of the .botanist, who .regards' the cf.iaracter of 
the plant 'and the' manner in wduch' thc'.'fiber' is borne. These three 
classes are: 

(1) The cottons, with' soft, lint-like fi,ber i inch'To 2 iiiches long, 
composed of single ' cells, borne on the 'seeds of .different species of 
cotton plants. 

(2) The 'Soft ■ 'fibers," or bast .fibers, including fl,ax, Jiemp, and .jute; 

fiexibl(3 fibers of .soft' texture, 10 'to 100 inches in length, composed of 
man'y overlapping cells, and borne in'the inner l)ark of the plants.. '(PI. 
XLVj'fig. 1.) ' . 


.387 
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(o) The hard, or leaf, libers, including manila, sisal, inauritiiLS, New 
Zealand fibers, and istle, all having rather stiff, woody fibers 1 to 10 
■feet long, composed of numerous cells in bundles, borne in the tissues 
of the leaf or leaf stem. (PL XLV, fig. 2.) 


COTTONS. 

Cotton easil}- outranks both of the other classes combined in the 
quantity used, the capital invested in its production and manufacture, 
and the dlversit}’ of its uses. It is produced at a comparatively small 
cost, is spun into 3^1*11 with greater ease and rapidity than any other 
vegetable fiber, and is readil3" adapted to near! 3^ all forms of woven 
fabrics. These facts have led to its extensive use among all civilized 
nations. 

AMERICAN rPEAND COTTON. 

Among the half dozen rather distinct t3"pes of cottons recognized by 
producers and manufacturers the most extensively used is the American 
Upland (PL XLVI, fig. 1). This is cultivated in the Southern States 
from Virginia to Oklahoma and Texas. It has given such good results 
here that seed has been taken to all other cotton-growing regions, and 
now American Upland cotton is cultivated in Russian Turkestan, Persia, 
India, British and German West Africa, Brazil, and Porto Rico. 

There are more than a hundred recognized horticultural varieties of 
Upland cotton in cultivation, all belonging to one bohinical species, 
native in the American tropics. The original wild 
plants in the tropical zone were perennials, but the plant is cultivated 
as an aiinuaL The seed is sown in the spring, in drills, rarclv^ in checks, 
and cultivated in the same manner as corn. The lint, or cotton of com- 
merce, is borne on' fuzz}" seeds in seed jmds (^^ bolls — PL XUV, fig. 3) 
which burst open at maturity (September to Novemlier in the Southern 
States), exposing the fluffy wool-covered seed clusters ready for picking. 
The lint is separated from the seeds 1)3" ginning and packed in bales 
for shipment. 

The average annual production of Upland cotton in the Southern 
States during the past five years' has ranged between 9,5CH),000 and 
11, 000, 000, bales of 500 pound-s each. The prices during this period 
have varied from 6 to 16 cents per pound. The value of the crop, 
more than $500,000,000, exceeds that of an}’- other crop, except corn, 
'produced iB this country. ■ 

The lint of Upland cotton consists of fibers one-half inch to li inches 
in length, white, appearing when highly magnified like flattened tubes 
or collapsed fire hose, spirally twisted. This twist enables the fibers to 
cling together, making a strong thread when spun; furtliermore, it 
pennits them to bend without breaking, enabling them to be spun into 
ahard-twisted, yet' flexible, 3^arn or.'thread.. 
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Upland cotton is spun into yarn, and the yarn is twisted into sewing- 
thread, w'rapping twine, or small sizes of rope, is ]:)raided into cord, 
knit into hosiery, or -woven into cloth, ranging' from the standard 
unbleached factory goods to fancy velveteens and novelties in colors. 
Eaw cotton is also mixed with -wool, and cotton yarn often appears as 
a mixture in wmolen, silk, and linen goods. 

SEA ISLAND C(.)TTON. 

Sea Island cotton is obtained from a plant knowm technically as Gos- 
sypiunh la}^adense (PI. XLVI, %. 2). Tins species was found in the 
West Indies w^hen Columbus first visited those islands. The best vari- 
eties of Sea Island cotton have been developed by careful seed selection 
and cultivation on James and Edisto islands, along the coast of South 
Carolina. This cotton is cultivated on other islands and the adjacent 
mainland in that region, and also in sancl}^ soils in the interior, across 
southern Georgia and northern Florida. Fresh supplies of seed are 
brought from the coast every two or three years to keep up the quality 
of that grown in the interior. During the last two years the cultiva- 
tion of Sea Island cotton has been reintroduced into Porto Eico and the 
British West Indies, and under improved conditions it seems likety to 
become more profitable there than before it was crowded out by the 
sugar industry. 

The Sea Island plant differs from that of Upland cotton in its larger 
growth — 3 to 8 feet high, with longer and more flexi])le branches, 
more deeply lobed leaves, bright yellow iioAveus, and sharp-pointed 
bolls, having three instead of four or fi\^e divisions or locks (PL XLV, 
fig. 3). The seeds are black or dark browMi, and are not covered with 
a persistent fuzz. The lint is l-i} to 2 inches long, finer and longer than 
that of Upland cotton, and usually softer and moiv^ lustrous. It com- 
mands a price ranging from 2 to 15 cents per pound more than Upland 
cotton, but it requires greater care in its production and is more exact- 
ing ill regard: to soil and climate. ■ It ■ yields , less per, acre (100 to 300 
pounds), , and costsunore ,to pick and to .gin. , It is ..used in ma,king fine 
threads for sewing and for laces, fine juirnsior fancjGiosiery, for weav- 
ing .into the finest lawns and dimities, and generally for the most expen- 
sive grades:'of. cotton goods. ■ 

An important derivative of Sea Island cotton is that known as long- 
staple .Upland, obtained by careful selection ■ from,, hybrids , of .'Sea 
Island and Upland cotton. The long-staple Upland cottons are 
cultivated chiefly in the rich alluvial soil of the Yazoo delta in 
Mississippi. ■ The lint is intermediate in character between Sea' Island 
and Upland cotton. 

EG YFTIAN COTTON, 

...Another still more important derivative of the . Sea. Island type is 
Egyptian cotton, cultivated on the irrigated lands of Egypt, .'where. 
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scarcely any rain falls from the time the seed is planted in March 
niitil' the last of the crop is picked in Noveml)m‘. Many generations 
of growth under these conditions, and possibly some hybridization 'with 
India cotton, have developed a peculiar qualit}^ of lint especially 
adapted to the 'manufacture of hosiery yarns and mercerized goods. 
The' United States imports Egyptian cotton to the vaiiie of |7,0(H},0(}0 
' to IIO 5 OOO 5 OOO each year, and the demand is steadily growdng, owing 
tO: the increasing use of knit -goods and the continued popularity of 
the silk-like mercerized cotton goods. 

IXDIA COTTON. 

'The'' cotton of East India, next in importance, is obtained chiefly 
from a species of plants native in southern Asia, Gossyjrlam herbacemn 
(PI, XLVL fig. B). The .plants differ from American Upland cotton in' 
their more slendeiy less w'oody, stems, with leaves having ' roundish 
instead of sharp-.pointed lobes, and in the smaller, more nearly spheri- 
cal bolls (Ph XLV, fig. 3). ' The lint of some varieties is glossy white, 
of others dull, of some yeHo-w, and of still others golden brown. It 
is generally coarser and shorter than .American Upland cotton, ranging 
from one-half to an inch in length. ''Outside of India it is .used chiefly 
for inediuin or coarse yarns and for mixing with other cotton. Very 
little of it is imported into this country. It is cultivated in Farther 
India., China, Bengal, Persia, Arabia, and the Levant. 

' PERUVIAN- GOTT'Om ■ ' 

111 South America, Peruvian penwmmm) is 

cultivated chiefly iii Brazil and Peru. This cotton, often called kidney 
cotton, is' characterked by the seeds 'in each lobe of, the capsule 
clinging together in a compact cluster. These se-ecls arc black and 
wdtliout a persistent fuzzy coimring. ' The lint shows a wide variation 
- in , color and texture — wdiite, brown, reddish, rough and liarsh, or 
smootli and soft. Alost of it has a shorter, coarser, and more wiry 
iiber than that of American Ujfland. The lint of some vai'ieties is 
iiiueli like ''wool in appearance. It is imported chiefly for mixing witii 
woo! or for producing , special effects.' Kidney cotton is foiiiul ii"i 
Central America and also in the Philippines and other tropical islands'' 
of the Pacific, but it is not cultivated in commercial qua'iitities outside 
..'of' South., America.. 

'. SOFT FIBEIUS. ' 

' ’ FLAX.. 

The fiax.'planfc {Zmum usittMmiiaiini — PL XLVII, fig. ' 1 ) originated 
in western Asia in the region between the 'Caspian Sea and the Persian 
(iulf. It w,as doubtless one of the earliest p,l'ants cultivated for liber, 
and from the times of the first authentic- record until ■the'.,advent of 
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Fig. I.—Soft Fibers. Fig. 2.~Hard Fibers. 
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American Upland. 


Fig. 3.— Cotton Bolls. 








FiG. 1— American Upland Cotton (Gossypium Fig. 2 —Sea Island Cotton (Gossypium bar- Fig. 3.— India Cotton (Gossypium herbaceum). 
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cheaper cotton during the last centiiiy, it was used more exteiisi'iud}’' 
than ai:\y other yegetablo liber. In central and northern Eiissia, and in 
Holland 5 Belgium, Ireland, and northern Italy flax is still cultivated 
priiiuirily forthe prdductionof liber. In southern Russia, British India, 
Argentina, and the United States it is cultivated almost exclusively for 
seed production. In these regions the straw is burned, used for stable 
bedding, or sometimes for forage where there is a scarcity of hay. A 
small portion of the flax straw produced in North Dakota is used for 
paper stock, and in a few localities in the Dakotas, Minnesota, and 
Ohio it is made into upholstering tow. Only in the vicinity of Yale 
in eastern Michigan, at Nortliiield and Heron Lake, Minn., and at 
Salem and Scio, Oi'eg., is flax cultivated in this country for the pro- 
duction of spinning fiber. In all these localities the seed iS' saved, and 
it is doubtful if the industry would yield sufficient profits from the 
production of liber alone to warrant its continuance iiiider present 
conditions. All of the fiber flax . of this coiintiy, as well as that of 
Ireland, Belgium, and Holland,, is. grown from seed of Russian origin. 
The plants deteriorate when grown from, seeds of the third or fourth 
generation in. this country, and unless special attention is given to 
selection .and the production of improved strains' it is necessary to 
import a nev*?' stock every three or four years. 

Flax is a rather dainty surface feeder, with a small root system, 
it must make a rapid growth, reaching maturity in about one Imndred 
days. It requires a soil with a sufficient amount of fertilising ele- 
ments readily available. It is apparently of still greater' importance 
that the soil be coi'it/uiiially moist during the growing season, and for 
the production of the ]:)cst quality of fiber a moist atmosphere is essen- 
tiak. Carefully conducted experiiuents, a.s well as the observatio'iis 
of practical flax growers, have prove.d c.oncltisivel 3 '’' that this crop 
does not draw on the fertility of the soil as miicli as wheat,' -oats, 
or barley. It can not be cultivated year, after year .on the' same 
land, becamsc of a diseaseg^-flax-wilk-the spores, of which reniaiE iirtlie 
soil, infecting future crops. ' Since this disease does not attack'' 0 tber 
ordinary crops,' flax maybe introduced .in 'a rotatio,n, preferably '.after 
grass or pasturevonce in six’ or eiglit'years. - 

Flax is sown earlyin the 'spring, 'broadcast, like oats-or wheat, eithe.r. 
by hand seeder or with a drill. The seed should be covered evenly, and 
to a, depth not exceeding an inch-—one-half inch is .better.- No'ltirthcr 
attention is; required .until ''tho.'.crop is harvested '.late in Jiily.-or'ea'iiy 
i'u August. ' The best flax i's -pulled,', for .the following reasons: (1) To'; 
secure straw of full length; '(2) 'to'. avoid stain and injury which:, would, 
result from soil, moisture soaking .into the cut stem's while curi,!.ig in ' 
shock; (3) to secure better curing’^ of" the straw ,a.nd' , ripening of 'the„.s,e'€d;„ 

^Bailey, , Bulletin No. 50, North. Dakota'S-xpenment Station. 
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and, (4) to avoid tlie blunt cut ends of the fiber. Flax that has not .grown 
w'ell enougdi to produce first-grade fiber is sometimes cut with a self- 
rake reaper. After curing in the shock for two or three wxwdvs the 
seed is thrashed out, usiiall}" by holding air unbound bundle in the 
hands and passing the heads tw-o or three times betwv^en rapidly revolv- 
ing rollers which crush the seed pods, the seedaftcrwairds lieiiig cleaned 
ill a fanning mill. The straw is then bound into bundles and stored 
until time for retting, in October or early November. Nearl}'" all of 
the fiber flax grown in the United States and Canada is retted })y 
spreading the straw carefully and evenly mn the ground, where it is 
exposed to the wmather for two to four weeks. After retting, it is 
raked up, tied in bundles, and taken to the mills, where it is broken, 
scutched, and hacdded. In each of these operations it is picked up and 
handled in small handfuls, and some of the processes, especially hack- 
ling, recfuire a high degree of skill. Numerous machines have been 
invented to pull flax, spread it for retting, break it, and scutch the 
fiber, but none of them has given sufficient satisfaction to be generally 
adopted. Until machines are devised to take the place of hand labor 
and reduce the cost of the preparation of flax fiber there is little prob- 
ability that the industiy in this country can he increased in competi- 
tion with other crops which may be cultivated with greater profit. 

The importations of flax fiber amount to about |2, 000,000 annuall 3 ^ 
Most of this comes from Russia, Belgium, and Holland, In Belgium 
and Holland the flax is retted b}" soaking in water, which produces a 
whiter, softer fiber, but the process is more laborious and expensive 
than the dew retting practiced in this countiy. 

Flax fiber is from 12 to 86 inches in length, silvery gra}^ when dew 
retted, yellowish white wdieii water retted, capable of fine subdivision, 
soft and flexible, and is the strongest of the fine commercial bast 
fibers. It is used for making linen sewing thread, shoe thread, book- 
binders’ thread,, fishing lines, seine twine, the better grades of wrap- 
ping twine and knit underwear, and for w"ea\ing into handkerchiefs, 
towmliiig, table linen, collars and cufis, shirt bosoms, and dress goods. 
Tlie finer grades of linen damasks are imported, as the wax'u^ing of 
these goods is siov/ -work, and requires a kind of labor not commonly 
found ill' this countiy. 

HEMP. 

Hemp {PL XLVII, fig. 2) originated in western Asia. Like flax, it 
was;' cultivated for fiber .several centuries before .the Christian era, and, 

; next to flax, i.t' was the most, extensively used vegetable filmr until the 
.. introductio,!! of cheaper cotton and jute. , .Hemp, is now. cultivated com- 
mercially in '''Russia, Austria-Hungary, Italy, Turkey, China, Japan, 
and the United States. In Europe 'several rather distin'et varieties' of 
hemp are grown, the principal types being the Piedmont of France 
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■and northern Italy; the Neapolitan of southern Itah^; the Smyrna of 
Turkey and Asia Minor; and the Russian of Russia and Hungary. 
Ail of these, and also the Japanese, Chinese, and Kentucky (or China- 
American) hemp, belong to the same species, C(mnal)k sativa L. 
This is the only true hemp, but the name hemp is unfortunately 
applied to many other libers, most of which are quite different in 
character. About 15,000 acres .in this country are annually devoted 
to hemp production. Nearly all of this is in the bliiegrass region of 
Kentucky. Small areas— less than 1,000 acres in all— are cultivated 
near Lincoln, Nebr., and at Gridley .and Rio Vista, Cal. The total 
production of hemp liber, varying from 0,000 to 9,000 tons, is not 
sufficient to supply the demands of our manufacturers, and more than 
4,000 tons are imported annualljq chiefly from Italy and Russia. 
Hemp fiber, prepared by water retting as practiced in Italy, is of a 
creamy-white color, lustrous, soft, and pliable. It makes a satisfac- 
tory substitute for flax, and is used for medium grades of nearly all 
classes of goods commonly made from flax, except the finer linens. 
When prepared by dew retting as practiced in this countiy, the liber 
is gray, and somewhat harsh to the touch. It is used for yacht cord- 
age, ropes, fishing lines, linen crash, homespuns, hemp carpets, and as 
warp in making all kinds of carpets and rugs. 


JUTE. 


Jute fiber is obtained from two closely related vspccies, (7orehorus 
olito^mis and Corchonts capsularis^ native in Asia. Both are culti- 
vated largely in Bengal, India, and to a less extent in China, Japan, 
and Formosa. The. plants are annuals, belonging to the linden 
family. In general habit of growth they resemble Kentucky hemp, 
attaining a height of 8 to 12 feet, Avith no branches or only afeAvsmall 
ones near the top. Jute grows best in rich alluvial soils along rivers. 
The seed is soavo in the spring, either broadcast in the field or some- 
times in carefully prepared beds, from Avhich the seedlings are after- 
wards transplanted. The plants are harvested eJther by cutting close 
to the ground or by pulling them up by the roots. In Formosa the 
fiber.„is stripped from the' fresh' green ste^Iks as soon as pulled, and 
these ribbons, called “ hemp skins, are afterwards retted by soaking 
them in water, and the fiber cleaned by drawing it between a blunt 
knife and a block of wood. In India the jute is either cut or pulled, 
and is retted by immersing the bundles of stalks in water. The fiber 
is afterwards cleaned by hand processes from the wet stalks. 

' The coarser fiber' from ■ tbe’ hase of - the 'stalks, 5' to 25' inches, in 
length, is cut off and placed upon the market as jute butts. The 
remainder of the liber is fine, soft, glossy, pliable, and easily spun. 
Whenfresliit isof a light creamy- white color, butitchanges to adingj^ 
yellow upon exposure. ' It' also loses its strength, 'especially' if exposed 
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tO: moisture. , ' the cheapest fiber used in Ajiiericaii textile uiai'iiu 

factures, and it iS' einployed iu' greater quantities than any other except 
cotton atid'sisah Jute butts, ranging 'iu'' price frorn.l to 3 cents piu 
. pound, are used: for' making paper, and' also i'or coarse bagging, 
bale covering,.' and: the' "cheaper grades of" twine. ■ The longer iiber, 
.'selling' in. this country for 2| to Si cents per pound., is used, for wool 
twine,, binder twine, jute' rugs and-xarpets, graiB':.sacks, 'and even for 
■'.■Ming'' in'''hea''vy,;silk 'goods.':".' The jmp.ortations of jute ’fiber and jute 
.'butts amount ,'touno.r,e: than. 100,000. year, 'and the' consuniption 
in, th'is country is 8teaclily''i'ncr'easmg\'0 '.::.E,xpeiimeuts in the cultivation 
of jute in this country have proved that the plants may be grown 
successfully in the Southern' States, „biit .without suitable machinery 
■for preparing the, fiber the industry, can not be carried on jirofitably. 

HAKD FIBERS. 

JIANILA F13U:R. 

Manila fiber, often called manila hemp? is obtained froni the leaf 
sheaths o'f a kind of banana plaint native in tiie Pliilippines. There 
■ are several varieties recognized in the different pro'vinees, but all are 
known by the name abaca, and all have been regarded heretofore as 
beioBgiog'to one species, Musa textUis (PI. 'XLVIII, fig. 1). Recent 
investigations conducted bj^ the Bureau of Agriciiltiire of the Phiiip- 
pines,, indicate that .there are probably several distinct but clo.sely" 
', '.related specie's cultivated', for the production of manila fiber,. 

. , , '. Abacfi plants: are cultivated successfully.', .only in a comparatively 
: small' 'portion of the Philippines. — ' southern Luzon, and in Min- 
danao, 'Regros,. Leyte, Cebu, Masbate, Mindoro, Marinduqiie, and 
,. . -Samar. In t-hese regions there i'S an al)iindtmt' rainfall and, a relatively 
high iiiimidity of the atmosphere. The plant grows -best in vol'canic 
soil o'li hillsides where there is good natural drainage. It can I'lof be 
grown successfully in wet, swtimp.y land or in soil, that ]>econies dry. 

The plants are, propagated cliiefl^v by suckers, whic^'li spring f:rom the 
roots of mature plants. These are set out in rows 5 to S feet apart in 
■each, direction. Cultivation consists chieiiy in cutti,!'ig dow'r,i "weeds 
'■which'wm.iiid otherwise' grow up and choke out the al.,iaca. About three 
, '3' ears are req.ii'ired for the plants to reach maturi'fcy when propagated 
.'.from" cuttings, or about five jmars when grown fro.m seeds. They 
attain a height of ,8 to 20 feet, the trunk being composed chieiiy of 
ovcrkpping.Jeaf 'Sheaths. ■ W'hen thC: flower bud appears tlie entire 
plant is cut", off" close to the ground. ", .The'leaf."8heathB',,6 to 12 feet in 
length, arc stripped .off, separated tangentially into, lay'e-rs.' a -quarter, 
of an inch or less in thickness, and these urtii'ni split into s'trips'l to 2 
inches in ■widtix. 'W.hile'jmt, fresh 'and green these >strips are. drawn by 
hand under, .a ,kn,ife:'''heid,',by a., .spring against" a' piece.'of wood. ,■ This 
scrapes'' away phe,' pulpy leavingy the fiber .clea'u ' and ■''white. '- After 



Fig. 1.— Flax Grown for Fiber at Northfield, Minn., Ready for Harvest. Fig. 2.— Hemp on Alluvial Soil at Gridley, Cal. 
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Fig. 1. —Abaca, Seedling of Plant Fig. 2.-“New Zealand “Flax.’’ 

Producing Manila Fiber. 


Fig. 3.— Sisal Plants, Growing in the Bahamas. 
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drying in the sun the fiber is tied in bunches and taken to the principal 
towns or to Manila to be baled for export. 

The areragC‘ yield of iil)er is aljout 050 pounds per acre. The iirice 
ill the New York market during the past ten years has ranged from 
d to 14 cents pei- pound. Manila fiber ranks first among the rcsoui'ces 
of the Philippine Islands, amounting to more than 60 per cent of the 
total value of exports. The importation of this filler into the Uiiited 
States has been rapidly increasing since the war of 1898. During the 
calendar year 1903 more than 500,000' bales of 2T0 pounds each were 
brought to this eoiintiy. 

The best grade of manila fiber is of a light buff color, lustrous, and 
very strong, in fine, even strands 6 to 12 feet in length. Poorer grades' 
are coarser and duller in color, some of tliem yellow or even dark 
brown, and lacking in," strength. The better grades are regarded as 
the onty satisfactory material known in commerce for making'-Iiawsers, 
sliips' cables, and other mai’ine cordage which may be exposed to stilt 
water, or for well-drilling cables, ■ hoisting ropes, and transiiii,ssioii 
ropes to be used" where great strength and flexibility are required. 
The best grade of binder twine is made from manila fiber, since owing 
to^ its greater strength it can be made up at 650 feet to the pound as 
compared with sisal at 500 feet. ■ ' 

SISAL. 

The sisal plant [Agave rig! da) usually known as lienequen in Spanish- 
speaking countries, is native in Yucatan (PL XLVIIl, fig. 3). It lias 
been introduced in many other tropical countries, but' its cultivation 
for fiber on a comiuei'cial scale is confined to Yucatan, the Bahamas, 
Tiirlvs Island, Culia, and Hawaii. Keeent plantations have been made 
in Venezuela, in Santo ■ Domingo, and ' in tlie Bomliay and Madras 
presidencies in India. 

The sisal plant requires for its best development a soil ..composed 
chiefly of limestone and a warm -andeompai-ativety dry climate... Clear, 
wiry iveather, w.ith bright '.vsunshi'ne,. is- required to dry and .bleach the 
fi.ber, while in rich, ■m.oist; soil or-in.-a moist climate the loaves develop 
too large air amount of pulp' in. .proportion to the fiber.. , 

The '.sisal pki.it:,is propagated by suckers springing f.rom the ro.ots, of 
old plants, or from bulbils. Bulbils, called:'^^ mast. plants,’’ are produced 
in great' numbers on the flower stalks in„place. of „seed pods, like.ooio'n 
sets. The plants are set out du-fing thc'-miny s.eason, in' .rows, 4 to '3 .feet 
apart, in holes dug in partly disintegrated- co'ral or limerock with 'crow- 
bars, pickaxes, a.ncL some times with- the' aid of dynamite..;; The ground 
where" sisal is..gro'wn is. usual ly'too" rocky to qieruiit' an'.y""a''tirr.ing of the 
soil. About the 'Only care .given , is to, cut the .br'iis.h and" weeds once '.or 
twice each year. ' The, .weeds -and .’brash, largely. leguniino'us' plants., .by 
■decaying on the ground add’' fertility .to the soil.- ' 'The : first crop of 
out'Cr leaves of the plants is cut' at the .end. of", tfiree .years when grown 
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from suckers, or four years when grown from mast plants. From ten 
to twenty leaAms are produced each 3 'ear for a period of twelve to 
twenty-live years in Yucatan, tm to fifteen years in Ciilia, arid six to 
twelve years in the Bahamas..' An uniisuall}^ cold 'winter at any period 
tends to check growth and cause the plants to send up flower stalks, 
after Avhich they die. 

Sisal fiber is cleaned from the leaves by machines 'which scrape out 
the pulp and at the same time wash the liber in running water. It is 
then hung in the sun to dry and bleach for from one to three days, 
after Avliich it is baled for market. The average annual yield is about 
600 pounds of clean, dry fiber per acre. The prhie during the past ten 
years has varied from 2 | to 10 cents per pound. More than 600,000 
bales, averaging about 360 pounds each, were imported during the 
calendar year 1903. . . 

Sisal fiber of good quality is of a slightly yellowish-white color, 
24 * to 4 feet in length, somewhat harsher and less flexible than manila 
liber, but next to that the strongest and most extensive^v used hard 
fiber. It is used in the manufacture of binder twine, lariats, and 
general cordage, aside from marine cordage and derrick ropes. It (?an 
not withstand the destiTictive action of salt water, and its lack of 'flexi- 
bility^ prevents it from being used to advantage for running over pullej^B 
or in power transmission. It is used extensively in mixtures with 
manila fiber. 

NEW.- ZEALAND. HEMP.., , .. . 

The plant producing the fiber known in our markets as New Zealand 
hemp or New Zealand flax is a perennial belonging to the liby fainilv, 
and is technically known as Phimnium tenaos (PI. XLVIII, fig. 2 ). It 
is native in the coast regions of New Zealand, and is cultivated com- 
mercially onh^ ill those islands. The plant is hardy, withstanding a 
considerable degree of cold and drought. It is cultivated as an orna- 
mental plant in parks and private grounds in the coast region of 
California, and also on the west coasts of Irela'iid and Scotland. SevcM’al 
different varieties are cultivated in New Zealand, some Avith leaves G 
to 8 feet long, others AA’ith leaves o.nly half that length, 14 to 3 inclics, 
ill Avidth, and of rather thin texture. The filler is cleaned from tlic 
■ freshly cut leaves by scraping, washing, and drying. The scrapi.iig 
process is i>erformed ehieflij^ by machinery, hut no machine has yet 
been used lYhich Avill do all of the ivork satisfactorily. 

The fiber is 40 to 60 inches long, nearly white, fine, and rather soft 
fora leaf fiber. It is used - as a substitute ' for sisal in binder twine, 
baling rope, and medium grades of cordage, and is made up largely in 
mixtures wdth;imnila or except. in the cheaper tying twines. By 

extra care in preparation and hackling, a quality is produced almost 
as fine- and. soft 'as the Iietter grades of fl.ax, and Avheri thus prepared it 
may be spun and Avoven into goods closely resembling linen. Before 
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being exported from New Zealand the fiber nuint ali pass a rigid inspec- 
tion, to insure uniformity in grading and prevent the shipment of 
inferior (iiialities. Since this system of inspection went into effect, in 
1001, the importations of New Zealand hemp into this coiintiT liave 
in, creased from 3,915 to 10,671 tons animariy, and the price has 
advanced from 1110 to $112 per ton. 

MAURITIUS. 

Mauritius fiber or mauritius hemp, as it is often called in the market, 
ivS obtained from the large, fleshy leaves of an agave-iike plant {.Fiir- 
erdea fmtida). This plant is widely distributed in the tropics of both 
hemispheres. In Porto Eico it is known as maguey, probably from 
its resemblance to the maguey of Mexico, and in Hawaii it is called 
malino, a corruption of mauila. 

The fiber is produced commercially onl^" on the island of Mauritius, 
though there seems to be no good reason why the indiistiy should not 
succeed elsewhere. The plant is more hardy and thrives under a 
greater diversity of soil and climatic conditions than any other impor- 
tant fiber plant of this class. It is propagated by suckers or by bulbils 
in the same manner as sisal, and the fiber is cleaned partly liy machin- 
ery. The preparation of the fiber involves the same processes, scrap- 
ing, washing, and drying, as in the case of sisal. Under favorable con- 
ditions the yield ranges from 1,000 to 1,500 pounds per acre. The 
liber is whiter and softer than other hard fibers, but it is weaker than 
sisal. It is used in the manufacture of gunny hags, halters, and ham- 
mocks, Imt more large!}' for mixing with manila and sisal in making 
medium grades of cordage. When the better grades of cordage fiber 
(manila and sisal) are abundant and quoted low in the market, mauri- 
tius is likely to fall below the cost of production. 

ISTLE. 

The increasing demand for cordage and twines of all kinds during 
the. past few years has led.to.thc substitutiorr of istle fiber for the 
,e.l:uwiper ■ grades, whereas this; fiber had been regarded heretofore 'as 
Btiitable oidy foimise in the mamifacture olMumshes. 

Istle or Tamp'ico fiber.' is produced by four or five different' species' 
of plants which grow on the high; arid table-lands of no rthe'rn .'Mexico., 
The most important of these ai^e the Jaumavc lec'hugiiilla (pronounced 
Ho'w-mah -ve lech-ii-guee'l-ya), producing the best grade, Jaunmveistle' 
(PI XLIX, fi.g. 1); lechuguilla, producing a medium grade, Tula istle; 
and ]:)alma samancloca and palma pita, producing palma istle, about 
equal in value to Tula istle.' 

The production of Jaumave istle is confined cHefly to the fertile 
Jaumave Valley, about 70 miles by road ov,er .the'''luounta,ms' south of 
Victoria, in the State of Tamaulipas. The fiber is 'obtaiU'ed from, the' 
leaves of an agave.plant, known 'technically as Agave lophantlm.; 'The: 
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pljHit is not cultivated, but it grows abuiidautl^" on the iiiouiitain sides 
and out on the gravelly plain at the base of the moan tains. Only the 
young inner leaves, forming the central spinclle-like bud, arc used. 
These are collected and the leaves taken up one by one and cleaned liy 
drawing them, first one end then the other, under a blunt knife pressed 
against a block of wood. More than 30 tons of this filler are produced 
in the vicinity of Jaiimave every week, and all of it is shipped on the 
backs of burros' over the mountains, a long two dayrs' joiiriUAV to the 
railway at Victoria. 

Tula istle is olitained from the lechuguilia plant (J.gam lechegidlld)^ 
which is widely distributed on the high lands of Mexico and extends 
into TYesterii Texas and Nerv Mexico. The liber is produced most 
abundantly in the vicinity of Tula, about iyi) miles soutli of Jaumave, 
ill the State of Tamaulipas. It is obtained from the inner leaves of tho 
phmt, and is cleaned in cxaetlj' the same manner as Jaumave istle. 

Palma istle is obtained from the inner leaves of yuccas, knowm. in 
Mexico as palmas. The species producing most of .this fiber is called 
palma samandoea {Samudla carnerosautt — PI., X,LIX, fig. 2). This 
plant has a trunk 6 to 15 inches in diametei’, and attains a height of 6 
to 15 feet, hearing at the top a dense cluster of sword-like leiives, 2l) 
to 30 inches long. Some of the palma istle is produced b}" the plant 
know^n as palma loco, or palma pita {Yucca treculeand)^ found in 
Coalmila and Jfueva Leon. This 3uicGa is very similar in appearance 
to, palma samancloea, though usual with shorter trunk and longer 
Ieav.es. The eentral cluster of. unopened jmung leaves is collected and 
cleaned in' the same manner 'as the leaves of the lecliiigiiilla plants, 
except, that they have^to be steamed two to four hours to loosen the 
tissues before the pulp'can be scraped out. Thiv fiber is discolored 
by the steaming proce.ss, but this is partly corrected bl'eaching in 
the sun as it dries. 

Palma istle fiber is 15 to 35 inches in length, usually coarser and 
stiffer than sisal, jmilow in color, and somewdiat gummy. Tula istle 
is 12 to 30 inches long and nearly white in color/ Jaumave istle is 20 
to 40 inches lorig, rarely longer, almost white, and nearly^ tis strong 
and flexible as sisal. The importations of istie fiber into the United 
States have increased from less than 4,000 tons in 1900 to more thrm 
12,00,0 toiis'iii 1903. Istleiiber has long been used as a substitute for 
bristles in the manufacture of brushes, and it is now being employed 
in increasing , quantities in the cheaper grades .of t\vi,ue, such as ..lath 
twine, .'tbaling .rope, and medium grades of cordage. . Introduced ■ at 
first as an adalterant or substitute for better fibers," it' seems destined 
to: find, through improved processes of manufacture, a legitimate place 
in the 'cordage industry.. If m.achines .are devised fot' deanin.g this 
fiber in a satisfactory manner it is thought that the' tlious'ands of 'acres 
of" lechuguilia plants in' western Texas ma'y be profitably utilised. 



IIELITION OF SUGAR BEETS TO GENERAL FARMING. 


By C. 0. Townsend, 
Paikolog'iMy Bureau of Plant Induslrij. 


INTHODUCTION. 


A large pa,rt of the sugar-beet belt' of the United States lies within 
the regioii devoted to general farming, and, so far as ' can be ascer- 
tained, about lifteeii-sixteenths of all the sugar beets produced in this 
country this year have been grown bj" men who are devoting them- 
selves to the production of more or less diversified crops. In fact, , 
the methods of rotation and fertilization practiced in general fartning 
are, as a, rule, concliicive -to the best results in sugar-beet production. 
It is not to be expected that large numbers of those agriciiltiirists and 
horticulturists who have specialized along other lines for any consid- 
erable period will, in the near future at least, expend a great amount 
of time and energy in the production of sugar beets. It is therefore 
evident that the future progress of the beet-sugar indiistiy must 
depend in a large measure upon the attitude of the general farmer 
toward the crop which forms tlio basis of this new industi^x In turn, 
the attitude of the farmer toward siigar-])eet growing will natuiailly 
depend almost wholly upon the amount of proilt derived from the 
laboimand nioney invested. 

Each year come reports of 'phenomenal yield>s and almost incrediblj^' 
high percentages of >sugar and purity in various sections of' the sugar- 
beet area, but it must be conceded that the general averages of tonnage 
and quality are far too low to produce a satisfactoi'y ', average, profit, 
a'ud far lower than they .should he 'considering the high '.averages tb^at 
are possible '.in. .'isolated cases. - 'For example, la-st^ year, the average 
yield, of about '5,000 .acres of beets grown.for one factory was less than 
S tons per acre, 'with an average sugar ',co'iitoiit of 14 per' cent and .an 
average piiritj" coefficient of 80. There wmrej.iu that,5,000 acres, ,,field 3 
that yielded nearly 30 tons per 'acre, with a sugar' content of ,18'- per 
cent and a purity coefficient, of 83. ..In so-me instances the 'low aver- 
ages. are occasioned . by unfavorable con.ditio,ns over which the grower 
.has no.co'iitrol, .but generally speaking, the -result is due tO'.one.or.mo-re 
,'-.'0,f . three tangible conditions: (1)' The. man is ".'not adapted to the work 
'.of, 'growing sugar bc'cts; (2) his'land is not suitable in, quality; or, (3) 
hisTocatioii is unfavorable. ' The very best fanners, with suitable land,., 
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well located, will woinetiines fail to reap , satisfactory returns from tliis 
or that crop, but the fact that the general averages in sugar-beet 
production are each' year far below the demonstrated possibilities 
should lead to a careful consideration of the causes which tend to this 
condition, with a view to improving the yield and quality of beets 
produced. 

THE SUGAR-BEET GROWERS. 

The general farmer, the man who grows the bulk of the beets used in 
the manufacture of beet sugar, is the most important factor connected 
wdtli the beet-sug’ar industry. When the beet is taken from the ground 
at harvest time the sugar is already' made. The root that we call the 
beet is only the receptacle that contains the sugar. The whole process 
that the beet undergoes at the factory consists simply in separating 
the sugar from its receptacle and from the other substances contained 
with the sugar in the beet. From each ton of beets it is possible to 
separate about 200 pounds of sug*ar; more if the sugar percentage and 
purity coefficient are high, but less if they are low. The tonnage 
especial^ will be more or less affected by the cai*e which the crop 
receives; hence the available sugar per acre depends largel}" upon the 
grower. 

The, successful grower must be wulling to adopt new methods, and 
new tools, if necessary, and in practically all the beet-growing sections 
both new methods and new tools are necessary. He must 1 n 3 willing to 
accept suggestions from those who have had experience. He must 
study carefully the relation of this new crop to his general practice in 
regard to rotation, fertilissation, soil preparation, stock feeding, etc, 
He should possess good j udgment, so that he will not undertake more 
than he can carry through successfully. The fact that he can grow 
100 acres of wheat successfully is not an indication that he can grow 
even 50 acres of beets with profit. Beet growing calls for intensive 
farming, and the grower must be able and willing to look after the 
necessary details. If he intends to grow beets cxtensi\Tdy lie must also 
be able to handle labor to the best advantage. 

It is far better for the grower to begin in a small 'way and to increase 
his acreage gradually as he becomes familiar with the new methods 
involved. No crop responds more freely to prompt and careful atton- 
tioii than sugar beets. The grower should be a systematic iimirof 
prompt action. Failure to prepare the soil, or to plant, or to thin, or 
to; cultivate at the proper time, may make all the difference between' 
gain and loss ' at the ".end of the season. Over 40', 000. farmers' 'have 
grown sugar beets for the production of sugar during the past .'season. 
'■Of''''thiS'miimber, 'probably ■10,0'00 would, have, had better ''results '..had 
they given more careful attention to the details of the work. Some 
have fail,edThroiigh 'iio fault of-fheir own, .and under more favorable 
conditions' may be highly successfuL' . Many of tho'sc' 'who 'have had 
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only partial success Vvill be able to profit by their experience and 
produce a good crop next year, while some have undoubtedly learned 
that they are not adapted to this intensive line of farming. 

Above all, the grower should not expect impossible things from the 
beet crop either in the field or in the price per ton. It is probable 
that the average tonnage, the average percentage of sugar, and the 
average coefficient of purity will all be considerably increased in the 
years to come, both by improved methods of farming and by coiitiimed 
attention to the selection of the mother beets; but it is certain that there 
is a limit beyond which it is impossible to advance along any of these 
lines of improvement. 

In regard to the price of beets, it should be noted that at the present 
price of sugar the grower receives nearly one-half the market value 
of the sugar for his beets. 

THE SOIL. 

In the selection of soil for sugar-beet production, the tonnage, 
the sugar content, and the purity coefficient must all be considered. 
If tonnage alone were desired the problem would be much simpler; 
but as a rule (to which there are some exceptions) unusually large 
beets are lower in sugar content than the smaller ones. The time 
ma}^ come when, by proper selection and care, the larger beets will 
generally contain as high as or even a higher percentage of sugar than 
the smaller ones do now; but, under existing conditions, it is some- 
times possible to get better returns from a smaller than from a larger 
tonnage. For example, 12 tons per acre of 12 per cent beets at ®4.50 
would bring §54, whereas 10 tons of 15 per cent beets at the same 
price, plus an additional 33i cents for each additional 1 per cent of 
sugar, would bring §55, with the cost of production in favor of the 
smaller tonnage. This being true, that soil is best adapted to the 
production of sugar beets which will yield a fair tonnage with a high 
percentage of sugar, provided the coeflicient of purity is not lowered. 
An ideal condition would be a large tonnage with a high sugar per- 
centage and a high coefficient of purity; but, as already pointed out, 
the beet has not yet been developed to that extent. 

There are several kinds of soil whicn, under proper conditions, will 
produce good sugar beets. Experience has shown that a cla}^ loam 
containing a sufficient supply of humus is one of the best sugar-beet 
soils. Likewise a sandy loam containing a proper amount of humus 
is usually satisfactory. In some portions of the W est and Middle W est 
there is a soil known as adobe, which, though somewhat difficult to till, 
gives good results when planted to sugar beets. In some of the fertile 
valleys of the West there is a black soil almost inexhaustible because of 
its great depth, which yields a fine, rich beet. As a rule, the so-called 
muck soils are not satisfactory for this crop, but when properly drained, 


1 a1903 26 



402 YEAESOO'K OF THE DEPABTMEHT OF AGKICIJETURE* 


fertilized, and tilled they produce a satisfactory quantity and quality 
of sugar beets, especiall}-^ if they have a rather flriii suhsoiL The 
stony or gravelly soils and the loose sand}’ soils should usually be avoi ded 
ill selecting sugar-beet land, Hovrever, some good crops of beets have 
been grown even in these unfavorable soils, though these have been 
exceptional cases. 

Soils that are strongdy alkaline are not to be recoiiimended for sugar- 
beet culture, although the beet is more resistant to alkali than most of 
our farm crops; and indeed soils that are too strongly alkaline for 
nearly all other crops will sometimes produce a fair yield and quality 
of sugar beets. Undoiibtedl}^ many of the^ alkaline soils of the West 
could be rendered suitable by proper treatment not only for sugar- 
beet growing but for general farming. 

As a rule, a virgin soil should not be used for growing sugar beets, 
even if it is of the kind that usualh' gives good results from sugar beets 
in rotation with other crops. The virgin prairies, however, are more 
likely to produce good results the f rst few years than are the virgin 
timber lands, and a notable example of the value of virgin iDrairie soil 
for sugar-beet growing is seen at Sugar Citjq Colo., where the fourth 
crop was produced this year. 

It should be noted also that the nature of the subsoil is an important 
factor in sugar-beet production. If the subsoil is too hard the beets 
will not penetrate it readily, and as a result will be pushed out of the 
ground in the process of growth. This may usually be remedied, 
however, by the use of the subsoil i>low. The subsoil should not be 
impervious, as this prevents a proper drainage; on the other hand, it 
should not be too loose, as this allows the ‘water to pass through too 
freely. While the beet is capable of withstanding extremes of moisture 
better than most farm crops, it is entirely possible for its growth to be 
checked b}" either too much or too little wnter. 

THE LOCATIOX OF LAND FOR SUGAR BEETS. 

The location of the land on which sugar beets are to be grown should 
be considered from several standpoints. So far as sugar-beet growing 
has been tested, there are fairly well-deiinecl limits beyond which tlio 
crop is not protitable. 

It is possible that the sugar beet maj" be so acclimated as to extend 
coiisiderabty'its present geographical limits. Howuwer, the present 
satisfactory sugar-beet territory in the United States is sufficient for 
the production of all the >sugar needed on the American contiiieiit, and 
will therefore accommodate the expansion of the beet- sugar industry 
for many years to come. Geographically, the sugar-beet territory is 
a somewhat wmdge-shaped area, which extends from the Pacific to the 
Atlantic, with the broad end of the wedge toward the Pacific, com- 
prising nearly the whole of the States of California, Oregon, and 
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Washington. The whole area tapers irregularly tovv^ard the East, the 
line of the southern boundary iTinning north of Maryland and passing 
into New England. South of this area the mean temperature is too 
liigli for proper sugar production, although the tonnage produced is 
usually satisfactory. North of the sugar-beet area tlie season is too 
short to allow the beets to ripen thoroughly; hence the sugar content 
is too low for profit. In addition to the teiiiperature limits there 
must be, as alread}^ indicated, a sufficient supply of moisture; but it is 
immaterial whether the water be supplied in the form of rain or by 
the process of irrigation. 

It is desirable that the land be located within easy reach of the 
factoiy, either h}- rail or by wagon road. It is usiiall}" more satis- 
factory to transport the beets b}^ rvagon, providing the roads are 
sufficiently level and firm to admit of hauling several tons at each trip 
and the distances are not too great. Both steam and electric cars are 
now used in different parts of the United States for transporting the 
beets to the factory. If the transportation is over one line of road 
onty, the rates are usually not excessive; but it adds one more item to 
the cost of production without materially decreasing the labor, since 
the beets must be loaded into the wagon in the field and unloaded into 
the car, which is often more ' difficult than unloading at the factory. 
Unfortunately, but few of the railroads have cars suitable for hand- 
ling beets. At some points wdiere beets might otherwise be grown to 
advantage it is quite impossible to get suitable sidings upon -which the 
cars may be loaded, or even to get the necessary cars for transporting 
the crop. These difficulties, however, arc gradually disappearing, and 
the sugar-beet industry is making headway in improved railroad facil- 
ities and in improved highway’s, both of which mean much to the gen- 
eral farmer wdio has many things to transport in addition to his beets. 

The particular field upon wffiich sugar beets arc to be grown should 
be easily accesssible, so that the beets may be hauled out without any 
special difficulty. It should be comparatively level, especially if it is 
to be irrigated. Fields not sufficiently level for irrigation may often 
be made so, provided the soil is of adequate depth to permit of level- 
ing the knolls without laying bare the hardpan. In the valleys where 
irrigation is necessary, the fertile soil is fortunateW of considerable 
depth. Hillsides should not be planted to sugar beets, for the reason 
that the plants do not prevent the field from washing. An attempt to 
grow beets in such a location, even though the soil itself were suitable, 
wmuld not onl)" result in a failure of the crop, hut would also seriously 
injure the field for succeeding ci'ops. Light sandy fields should be 
avoided, not only because the soil is unsuited for sugar-beet pro- 
duction, but because the sand is likely to be blown over the young 
beets and smother them. A lo-w, wet field should not be used for, 
sugar beets until it has been properly drained. 
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PREPAKATION OF THE SOIL. ■ 

It is sometimes necessary to begin preparing the soil several years 
before planting it to beets in order to reach the best results. This is 
especially true of new land or of any soil in which the grass and weeds 
have not been thorough!}' subdued. The more carefull}^ the soil is 
prepared and the freer it is from grass and weeds the less the labor 
and expense in caring for the beet crop. 

The whole process of rotation may be looked upon as preparation of 
the soil for the crop of sugar beets. The same principle applies to all 
other cropSj that is, a rotation should be practiced which leaves the 
soil ill the best possible condition for the succeeding crop. Any rota- 
tion which leaves the soil mellow and well supplied with humus, but 
free from weeds, stubble, and other material that might clog the drill 
or tear up the young beets when cultivated, may be considered a good 
system of rotation for sugar beets. It is the practice in some sections 
of the sugar-beet area to grow wheat year after year upon the same 
soil without the application of any plant food or humus, the result 
being that the yield gradually decreases and the soil is not in good 
condition for any crop. However, sugar beets grown on the same 
land after several successive crops of wheat will gradually increase in 
yield for several years, and if the third or fourth crop of beets is fol- 
lowed again by wheat the yield of grain is very much larger than it 
was before the beets were grown. This is undoubtedly due to the fact 
that the soil is put in better condition for the grain crop, as the beets 
certainly impart nothing to the soil that is of value to the wheat. 

Notwithstanding the prevailing opinion to the contrary, the general 
experience is that sugar beets are not especially injurious to the soil. 
Wheat and oats invariably do well after beets. Corn usually does 
not start off so well, but as a bade the final result is just as satis- 
factory whether corn or any other crop follows beets. Indeed, it is 
possible by generous applications of barnyard manure to grow beets 
after beets for many years with satisfactory results. PL L, fig. 1, 
shows the thirteenth consecutive crop of beets on a field at Lehi, Utah. 
This illustration is from a photograph taken about September 1, and the 
beets were then above the average in size and quality as compared 
with those grown under the various systems of rotation. However, 
all things considered, it is better to rotate in most parts of the sugar- 
beet area, since the soil is thereby less likely to become infected with 
disease germs, and because of the cultural advantages usually secured 
by rotation. 

In regard to the immediate preparation of the soil, fall plowing is 
desirable and should be done in all cases if possible. The soil should 
be broken up to a considerable depth. Subsoiling is not so generally 
practiced as formerly, but it should be practiced where there is a hard 
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Fig. 2. —a 40-acre Field of Sugar Beets, Grown Under Irrigation at Rockyford, 

Colo. 
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subsoil comparatively near the surface. In those sections where the 
rich, loamy soil is very deep, siibsoiling is not necessary, but the 
surface plowing should be as deep as possible. When the fertile soil 
is coiiiparatively thin, however, and shallow plowing has been prac- 
ticed, it is not advisable to plow veiw much deeper than usual, that is, 
it is not desirable to turn up a considerable amount of crude subsoil to 
the surface, but the depth of the plowing may be gradually increased 
b}" plowing a little deeper each year. 

After the soil has been exposed to the weather during the winter 
the seed bed should he thoroughly prepared as early in the spring as 
possible, but the seeds should not be put into the ground until the 
soil is warm enough to allow them to germinate readily and the young 
plants to grow normally. It is very much less expensive to wmi’k the 
soil before planting than afterwards, and the more thoi’oughly the seed 
bed is prepared the easier it will be to keep the field in proper condi- 
tion for the best development of the beets. (PL L, fig. 2.) The soil 
of the seed bed should be deep, fairly fine, and easily penetrated by 
the roots. It should also be capable of retaining moisture and at the 
same time admit of a free circulation of air. 


PLANTING. 

A good stand of beets is the first requisite for a profitable crop; 
hence plenty of seed should be used — about 15 pounds per acre usu- 
ally giving satisfactory results under the present method. The seed 
should be covered to a depth of from one-fourth to one-half inch only, 
and there should be sufiicient moisture distributed evenly in the soil to 
produce uniform germination, otherwise an uneven stand will result. 
On the other hand, the soil should not be too w^et at the time of phmt- 
ing, as this condition will cause some of the seeds to rot, thus produc- 
ing an imperfect stand. The seed is usually planted in solid rows 
about 18 inches apart, and the beets are thinned to 8 or 10 inches in 
the row. Hill planting has been used to some extent, but it has not 
yet become general, as the growers fear they will not be able to get a 
good stand by this process. If the hill method or some modification 
of this method could be used, it would greatly reduce the amount of 
seed required per acre, and at the same time would do away with the 
labor of blocking. 

CARE OF BEETS. 

There is no question connected with farming in the arid West that 
is more interesting or more important than water rights and the proper 
use of irrigating waters. To be able to supply water to any crop at 
the time and in the quantity desired is a factor in agriculture with 
which few farmers in the Eastern States are familiar. Sometimes it 
is necessar}^ to irrigate soon after planting in order to get the crop 
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lip; in otlier instances water need not be applied mitil tlie crop is well 
adyaiiced. (PL LI. tig. 1.) ITsualty. f rom two to five irrigations are 
required to produce a crop, depending upon the location and the 
'season, but it is possible under some conditions for a crop to be made 
witliout the application of water in my form to the surface of the 
ground. PI. LI, fig, 2, represents an experimental field at SoiithfieH, 
Utah, grown by the Department of Agriculture in cooperation -witli 
the Utah experiment station, which was planted in Maj" and harvested 
toward the latter part of October. There ivas a light shower the day 
tlie seed was planted, but the field received no more water upon its 
surface, either in the form of rain or irrigation during the entire 
season, and yet it was one of fihe most satisfactory fields of beets 
produced in that part of the sugar-beet area. In the sections where 
rainfall is the source of waiter supph" beets often suffer either from, 
excess or scarcity of moisture. Much may be alone to alleviate these 
unfavorable conditions by good drainage and by thorough surface 
cultivation. 

As soon as the beets are up they should be blocked and thinned, any 
delay in perforiiiiiig this ivork being likely to reduce the tonnage. 
Blocking consists in cutting out the beets so that they stand in little 
tufts 6 or 8 inches apart. This is usually done wnth a hoe, but a 
machine has recentU been invented whereby several rows may be 
blocked at the same time. The thinning should immediately follow 
the blocking, and must be done for the most part by hand. It consists 
in removing all but one of the jmung beet plants from these little 
tufts, and is the most tedious and the most expensive single operation 
eoniiected wdth sugar-beet growing. The fact that nearly all the 
beet-seed balls contain from two to seven seeds makes it impossible at 
present to avoid the thinning process. It is not probable that any 
implement can be devised that will satisfactoriU remove the unneces- 
sary seedlings without injuring the one that remains. The only 
solution of this problem seems to lie in the development of a plant 
that wfill produce on!}’ single-germ seed balls, and this the Department 
of Agriculture is attempting. It is impossible to make any safe 
prediction in regard to the length of time that will be required to 
perform. this task, but the great importance that such a seed ball wmiild 
bear to sugar-beet production will cause those w^ho have the work in 
charge to endeavor to accomplish this end at the earliest possible 
moment. 

Next to thinning, weeding is .usually the most expensive operation, 
since this' also must as a rule be done b^r hand. The cost of' this process, 
however, depends vexy largely -upon the condition of t'hc soil with 
respect to the presence or absence of weeds and weed seed before the' 
beets are planted. In addition to hand weeding, hoeing and cultiva- 
ting are important factors in the .suppression of weeds. It is usually 
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Fig. 2. —Experimental Field of Sugar Beets at Smithfield, Utah. 
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Fig. 1.—A Field of Sugar Beets Ready for the Factory, at Blissfield, Mich, 




Fig. 2.~Corner of a 12-acre Field of Sugar Beets at Blissfield, Mich. 
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necessary to hoe the beets once or several times, and the number of 
eiiltivatioiis will depend upon the condition of the soil and the weather. 
The object of hoeing and cultivating is twofold, namely, the destruc- 
tion of the weeds and the conservation of moisture. In visiting the 
various sugar-beet sections one can not fail ’to be impressed wdtli the 
number and size of the iveeds that are allowed to thrive in some places 
while other localities are almost entirely free from weeds of any sort. 
In some sections weeds of various kinds line the roadway for miles, 
scattering their numberless seeds by all the methods with which nature 
has provided them. In most of the general farming operations weeds 
are not as costly as they are in sugar-beet production; hence this sub- 
ject has not received in all communities the attention it deserves. The 
sugar-beet grower must realize that to suppress and control the weeds 
will greatl}^^ reduce the cost of liaising his crops. This principle of 
agriculture, as well as many others, might profitably be taught in all 
our countiy schools. 

HARVESTING. 

When the beets are ripe they must be lifted or loosened in the 
ground, pulled, and topped. Several machines have been devised for 
performing this work, but as yet they have not come into general use. 
Most of the beets grown at present are loosened by means of a side 
plow or a double-pointed lifter, and are then pulled and topped by 
hand. In whatever way the beets arc lifted they should not be broken. 
In pulling them they are usually thrown in rows, with the tops all one 
way, thus facilitating the topping, Avhich is done by means of a large 
knife, and consists in cutting off the upper portion of the beet at the 
line of the first leaf. The beets are then thrown in heaps on the 
ground, which has been previously leveled and packed, so that they 
may be forked up and loaded into the wagon without taking a large 
amount of dirt and rubbish with them, (PL LII, fig. 1.) 

Nearly all these operations in connection with sugar-beet growing 
differ more or less from the general farming processes now in common 
use, but inmo respect. are they so .radically different that any farmer 
who is able to adapt himself to the necessary methods can fail to 
obtain good results if his soil and location are favorable. Moreover, 
he will thereby make a very valuable addition to his system of rotation 
that will be beneficial in many ways to his other crops. 

LABOR. 

One of the most serious problems that confront the farmer to-day is 
the question of labor, and this is especially true of the sugar-beet 
grower, since he requires more than the usual amount of help in 
caring for his beet crop. The scarcity of farm labor is general through- 
out the sugar-beet area. This condition has kept the acreage down in 



408 ' YEAEBOOK OF THE BEPAKTMEHT OF AGKICULTBBE. 

many localities, causing the farmer to plant onl}^ the small area that 
he, with the help of his family, is able to care for. In a few localities 
the sugar companies have undertaken to suppl}" the growers with the 
necessary help. This method has in general proved satisfactory, and 
wull imdoiibtedly be more commonly adopted in the future, since the 
sugar companies are in better position than the individual farmers to 
secure labor and to distribute it properl}^ 

Another serious question in this connection is the basis upon which 
the laborer should be employed. The common methods are by the 
day, the month, the season, the field, the acre, the row, and the ton. 
The cost of day labor has advanced from 25 to 50 per cent in some of 
the sugar-beet sections during the past few years. The same is 
probably true of the labor employed by the month or by the season. 
By employing labor on the time basis one can usually get the wmrk 
done satisfactorily, if not so rapidly as desired. By using the field, 
acre, or row method the wmrk is usually pushed more rapidly, but is 
not always done satisfactorily. The laborer has no special interest in 
the final result, and it matters little to him wdiether or not the stand is 
good or the beets make proper progress in development. The method 
of payment by the ton has some advantages in this regard, since it 
gives the laborer an interest in the highest possible yield. 

The scarcity of farm labor and the difficulties that sometimes arise 
in having the work satisfactorily performed make it necessary, in the 
interest of the grower and of the industry in general, that means be 
devised to reduce the labor in sugar-beet production. This end may 
be reached either by the invention of machinery that will lessen hand 
labor or by producing those conditions that will render certain parts 
of the labor unnecessary, as for instance by the production of a single- 
germ seed ball, the destruction of weeds, and the more thorough 
preparation of the soil. 

PL LII, fig. 2, shows one corner of a 12-acre field of beets owned by 
Mr. Henry Fritz, of Blissfield, Mich., who, with his two children, con- 
stituted the entire force that eared for these beets from the time the 
seed was planted until the beets were read}^- for the factory. The 
beets were well thinned and the field was entirely free from weeds. 
In the same localit}’' another family of five cared for over 30 acres of 
beets, and one of the sons earned over $40 by helping one of his 
neighbors. The minimum of labor was necessary in these fields, 
owing* to the excellent condition of the soil and to the scarcity of 
weeds before planting. 

PKOFIT AND LOSS. 

It is generally conceded by sugar-beet growers that the outlay of 
money in producing this crop is greater than for almost any other crop 
that has a place in general farming. The cost of producing an acre of 
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sugar beets is variously ostimatecl by the growers at from |20 to over 
$50, the higher cost including the rent of land and cash payment for 
all labor. 

The implements needed for growing sugar beets that are not rec|iiired 
in other farming operations are few and inexpensive. The tools used 
with other crops may be emxdo^m.d in preparing the soil, while the 
ordinal*}^ grain drill may be utilized in planting the seed. A special 
hoe for blocking, a special cultivator on account of the narrow rows, 
a lifter to loosen the beets, and a knife for topping are all the extra 
tools that are absolutely necessary. Other tools will certainly come 
into use in the future, but they will take the place of hand labor and 
will therefore tend to lessen expense in the long run. The cost of the 
seed is small, biit there is no immediate prospect that the farmer will 
be able to grow his own seed; hence this will continue to be an item of 
expense. 

PI. LI, fig. 1, shows a field of sugar beets grown at La Grande, Oreg. 
The owner of this field has grown 120 acres of beets each year for four 
successive years, and has annually cleared |30 per acre after deducting 
all expenses, including the usual rental of land and his own time, ■which 
he values at |6 per day. 

The average return to the individual grower for his beet crop has 
been at the rate of about $5 per ton, and the return to the farmers 
of the United States for the entire beet crop for the 3 mar 1903 was, 
in round numbers, $10,000,000. This amount has been distributed 
among practically 40,000 farmers, and a large part of it has been 
expended for labor, rent, tools, fertilizers, transportation, and irriga- 
tion; in fact, this money has gone into general circulation, benefiting 
the country at large. That part of the $10,000,000 which stands for 
profit has largely gone into general circulation also. It has gone to 
pay for the home, to buy better farming tools, to build new houses 
and new barns, and to supply the home with furniture, books, papers, 
and many other things that make life better. 

In addition to the money value of the crop, the by-products are of 
no small importance. The value of the pulp as a stock feed is yearly 
becoming better known to the general farmer, the stock raiser, and 
the dairyman. A few years ago it was a serious problem at the 
factories to know how to dispose of the pulp; to-day it is impossible 
for some of them to supply the demand for this material for feeding 
purposes. The beet tops left in the field, amounting frequently to 
several tons per acre, are utilized with good results either for stock 
feed or as a green fertilizer. Some of the refuse molasses has been 
fed with the pulp, but while it has given satisfactory results it prob- 
ably has a greater money value when used for other purposes. In 
addition to the direct benefits derived from the production of sxigar 
beets, the farming community gains indirectly better highways, 
improved farms, and more thorough and intelligent farmers. 
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THE FUTURE OF THE BEET-SUGAR IHDUSTEY. 

The wonderful development of the beet-sugar industry during the 
past few years shows how admirably the soil and the climate of 
America are adapted to the production of sugar beets^ and if past 
results are an}" indication of future possibilities the time will soon 
come w'heii this country will produce all her own sugar. Diiriog the 
past six 3 mars 12 of the 55 factories now established have been built 
and equipped^ at an expense of over $30,000,000. Every new factory 
gires the growers better facilities for disposing* of their beets and 
calls for more farmers to engage in this new enterprise. The 55 fac- 
tories and 3 rasping stations now established have a daily capacity of 
37,000 tons of beets. Each of these factories' should be in operation 
not less than ninety diavs annually, which w^ould call for a yearly pro- 
duction of 3,330,000 tons of beets, from ■which 366,000 tons of sugar 
wmiild be produced. At the present average production this would 
require 50,000 farmers to grow" the beets, which, at the present price, 
wmuld return to them $16,000,000 in cash. With this production of 
beet sugar in the United States, it -would still be necessary to import 
nearly 2,000,000 tons of sugar to supply the present population at 
the present rate of consumption. To manufacture this sugar in this 
country would require more than 360 factories, with an average 
capacity of 500 tons of beets daily, in addition to those alreadj’- in 
operation. These factories would require nearly 300,000 farmers to 
supply them with beets, for which they would receive 190,000,000, 
most of which would be put into general circulation. 

It should also be remembered that the consumption of sugar is 
increasing annually, both by reason of the increase of population and 
because of the increased consumption per capita. The yearly con- 
sumption per capita has increased 8 pounds during the past ten years, 
that is, approximateI.y 640,000,000 pounds, or 320,000 tons, more 
sugar was consumed last year than would have been consumed ten 
years ago had the population at that time been the same as it is at 
present. This is almost as much sugar as the 55 beet-sugar factories 
would have produced this jmar if they had been operated at full 
capacity, but as a matter -of fact it is 80,000 tons more than they 
actually produced. This shows that the manufacture of beet sugar in 
the United States, in spite of its wonderful progress during the past 
decade, has not even kept pace with the increased rate of consumption. 
It is therefore apparent that if we had the several hundred factories 
necessary for the production of all the sugar demanded for our present 
requirements there would still be room for a normal growth of this' 
industry through the constantly increasing consumption per' capita and 
through the constant increase of our population. 



THE INHITSTRY IN Oil SEEDS. 

By Charles M. Daugherty, 

Of the Burecm of Statlsiics. 

COTTOK SEED AND FLAXSEED IN THE UNITED STATES. 

The United States has, mthin the past quarter century, become by 
far the heaviest producer of oleaginous seeds in the world. This has 
been wholly due to the utilization of the cotton-seed crop and the 
expansion of flaxseed cultivation. Previous to these development^s 
little attention was paid in this country to this class of agriculture. 
None of that great variety of purely oil-yielding seeds, the oils of 
which are of well-known edible and industrial importance in many 
foreign countries, was indigenous to the United States; and, notwith- 
standing the diversity of tastes and customs introduced into this 
country hy a heterogeneous immigration, little or no effort was made 
to transplant them for their oil-3delding properties. In fact, it is 
solely due to the fact that some of the oleaginous-seed plants also yield 
valuable fibers that their cultivation was originally undertaken in this 
countiy . Textile materials being a prime necessity of civilized peoples, 
the flax plant was one of the first agricultural products introduced into 
the American Colonies. The cotton plant is believed to be indigenous 
to the New as well as to the Old World. W itli the exception of castor 
beans, the culture of which is a specialized industry in a few Western 
States, cotton and flax are the only oleaginous-seed plants that have 
ever been utilized to a notable extent in the United States for oil- 
making purposes. Oil has been manufactured in recent years, it is 
true, from corn, but only as a by-product of the glucose industry. 
'Hemp, which is raised extensively in Russia for the oil from its seed, 
and peanuts, large quantities of which are imported into France from 
Senegal and' the East Indies for manufacture into oil, are also raised 
in the United. States, but not because of their oleaginous properties; 
and the small esteem in which the like properties of flax and cotton 
were originally held is evidenced by the fact that for two and a half 
centuries after the settlement of this country flax was cultivated chiefly 
and. cotton exclusively for the value of the fiber. It is only within the 
past half century that, by an economic .revolution almost unique in an 
age noted for the utilization of waste, the once most valued part of -the 
flax .plant has degenerated in this country into a waste product, and 
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the seed, formerly a secondaiy consideration, has become the sole object 
of ciiltiYation. • Within the same period, too, the rapidly increasing 
cotton-seed crop, previoiislj" only a troublesome waste product^ has 
been made available as the greatest single resource for oleaginous seed 
in the v'orld, 

CULTIVATION OF OIL-YIELDING SEEDS IN FOREIGN COUNTRIES. 

The cultivation of sunflower seed, rape seed, colza, poppy seed, 
sesamiim, ravison, mustard seed, and many other exclusively^ oil- 
yieiding seeds is a factor of considerable importance in the rural 
econony of many foreign countries. Some of these seeds yueld edible 
oils, and hence are ranked among the necessities of life. Sunflower 
seed is extensively cultivated in Russia, where sunflower oil is one of 
the most popular of table oils; the seeds are also roasted and eaten as 
peanuts are in the United States. It is stated on good authority that 
700,000 acres are annually devoted to the cultivation of sunflowers in 
Russia, and that loO mills turn out an annual product of upwards of 
25,000,000 gallons of sunflower oil. The other seeds mentioned are 
objects of special cultivation in British India and other Oriental coun- 
tries, and, in a smaller way, in many parts of Europe. In France, 
Germany, and in most of the western and northwestern sections of 
Europe the culture of oil seeds has greatly declined, and is now of small 
importance. But an import demand exists there for practically the 
entire surplus oleaginous-seed crop of the world. The surplus of the 
flaxseed crop of Argentina, of the various oil-seed and nut crops of 
the East Indies, of the peanut and palm-kernel crops of the European 
possessions on the east and west coasts of Africa, of the cotton-seed 
crop of Egypt, and of various other crops of oil-yielding s 
nuts from all parts of the Tvorld is annually absorbed by the 1 * 
trade and converted into oil and oil cake in European factorh^s 
use of European consumers. 

ANIMAL FATS ANDWeGETABLE OILS. 

That none of the exclusively oil-ydelding seeds has ever ^ 
vated in the United States for oil-making purposes has ueeii due 
primarily to a lack of demand for their products. A distinctive 
characteristic of the American people, though modiiied in recent years, 
has been the use of animal fats, both in domestic and in industrial life, 
for many purposes for which the inhabitants of other countries largely 
employ vegetable oils. In domestic life there has always been in the 
mind of the American housewife a somewhat inexplicaU^ 
against the use of vegetable oil for cooking purposes; am . at 

years lard had completely usurped the functions here that from ; mote 
antiquity had been accorded in many countries to vegetable oils. That 
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this prejudice is being gradually mollified there is no doubt, hut it is a 
tribute to its persistency that vegetable cooking oil even now gains 
surr<:' otitioiis access to the American kitchen only under the guise of 
packages and labels suggestive of lard. For most industrial purposes, 
likewise, animal fats have been utilized to a large extent in the United 
States when for the same purposes vegetable oils ^vere chiefl}^ used 
abroad. Until the discovery of petroleum, the tallow candle and 
animal oils furnished an illuminating power in this country that in 
older ones was, and to some extent still is, supplied by colza oil and 
divers other oils of vegetable origin. For lubricating purposes, also” 
animal fats have been extensively used in the earlier history of the 
United States when for like purposes abroad the demand has been for 
rape-seed oil or other vegetable oils. In the manufacture of soap, 
wherein large quantities and many varieties of vegetable oils have 
always been utilized abroad, grease has been extensively used in the 
United States, especially in the homemade product of the farm. In 
fact, though several varieties of oil-yielding seeds, such as rape seed, 
poppy seed, and their oils, have been annually imported into the United 
States in considerable quantities for special purposes, the popularity 
of animal fats for all uses to which they are adapted has, together with 
other causes, had a tendency to restrict the use of such oils, and thereby 
not only to place a limit upon their importation, but also to discourage 
the production of the exclusively oil-yielding seeds upon American soil 

DEVELOPMENT OF FLAXSEED CULTIVATION IN THE UNITED STATES. 

As late as 1860 the quantity of linseed oil manufactured from seed 
grown in the United States did not much, if at all, exceed 1,000,000 
gallons a* year ; and, since the value of the oleaginous properties of the 
cotton-see I crop was then practically unrecognized, this quantity 
closely represents the total output at that date of all oil made from 
home-grown oleaginous seed. The use in this country of the products 
of oil-yiel ' g vseeds was at that time largely confined to linseed oil, 
valuable f 3is use in paint and varnish. But the domestic output of 
this prodr ^as entirel}^ inadequate to the demand, and the imports of 
oil anw^ in terms of oil, amounted to about 

6.000. 000 gallons. Imports of other fixed or expressed oils, including 
rape seed, hemp seed, cocoamit, and palm oil, amounted to less than 

2.000. 000 gallons. The domestic consumption, therefore, of all oils of 
this class amounted in 1860 to less than 9,000,000 gallons. The marvel- 
ous advance that has been made in the production of oleaginous seeds 
and in the consumption of their oils in the United States since that date 
is illustrate ^ “by the fact that at the present time there is annually 
manufactured ^from the domestic crops of flaxseed and cotton seed a 
product of from 160,000,000 to 170,000,000 gallons of oil, three-fourths 
of which probably enters into home consumption. 
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The derelopiiieiit of ilaKseed cultivation on an important scale in the 
United States dates from the cessation of the civil war. In the activity 
of the westward movement of population, incident to the disbandment 
of the military forceSj flaxseed culture, >specialized and limited in terri- 
torial extent, moved with the tide of progress gTacliiall}" 'westward and 
northwestward from the Ohio into the , territory then known as the 
West and Northwest. Virgin soil seemed to be essential to its profit- 
able ciiltivatioii. Ill the wake of agricultural expansion followed 
another economic iiioveinent, that of industrial enterprise, the course 
of which wnis marked by the building of homes and factories, the 
equipment of railways, and the growth of towns and cities — a move- 
ment that gave great impetus to flaxseed production in that it increaKsed 
enoririoiisly the demand for paint, and hence for linseed oil, the 
principal object of flaxseed cultivation. The effect was immediately 
apparent. The flaxseed crop, which by 1869 had already increased to 
1,730,000 bushels, was more than quadrupled in the next ten years. 
In 1879 it amounted to 7,170,000 bushels, and upward of 90 per cent 
of the crop was produced in the We.stern States, manufactured by 
Western mills, and consumed in territory west of the Alleghenies. 
There was little or no surplus, and the markets of the East w^ere chiefly 
supplied by imports of flaxseed from British India. It was not until 
1891, however, that the important point was reached in the history of 
the crop, when domestic supply overtook demand. Regular foreign 
imports to Eastern mills after that date ceased, and the United States 
took rank among exporting nations. Meanwhile the domestic demand 
for linseed oil had greatly increased, but the domestic production of 
flaxseed more than kept pace with this increased demand. The crop 
of 1903 amounted to 27,300,000 bushels, or 764,400 tons, and, notwith- 
standing the fact that the average exports of the previous live years' 
had amounted to upward of 3,000,000 bushels ammall}^ this crop 
came upon markets heavily overloaded wdtli the surplus of the two 
preceding years. The industrial demand for flaxseed in the United 
States is practically limited to the domestic demand for oil, the export 
trade in the manufactured product being of small proportions. Poten- 
tially, the 1903 crop represents (after deducting 1,500,000 bushels for 
next yearns seeding) 64,450,000 gallons of oil, or fully 15,000,000 
gallons more than the country’s requirements. The quantity actually 
manufactured each jmar does not exceed 50,000,000 gallons. 

THE UXITED STATES AS A PEOBUCER OP OLEAGIKO'US SEEDS. 

' The position of the United Shites in the first rank as a producer of 
'oleaginous seeds, however, is principally due to the utilization of the'.' 
"cotton-seed crop, and is the result of industrial rather than agricultural 
development.' From the beginning of cotton cultivation in' this coun- 
try cotton seed had been in weight a I'elatively, important, but in value 
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a worthless product of the cotton belt. Constituting' in weight two- 
thirds of the seed cotton as picked from the boll, each aoiiiial increase 
ill ^niliiable cotton lint resulted in a double increase of worthless cotton 
seed. And a few years previous to the civil war something* like 
2,000,000 tons of this useless and cumbersome product was a result of 
eacdi yearns harvest. Beyond the small quantities used for cattle feed- 
ing and for fertilizing, there was probably little thought, less prospect, 
of its profitable utilization. The economic field that it was afterwards 
to share as a cooking oil and in the manufacture of soap iras com- 
pletely filled in the one case by lard, and in the other hv other greases. 
Moreover, the building up of an export trade was debarred by the 
liabilit}^ of the seed to heat in transportation. Cotton-seed oil was 
then manufactured in Europe from seed imported from Egypt; and a 
few sporadic attempts, probabl}^ based on the hope of an export trade 
in cotton-seed oil, were made to establish the industry in this country. 
The civil war checked wdiatever chance there might have been of 
success. 

GKOWTH OF THE MANUIWCTURE OF COTl'ON-SEED OIL. 

Within a few years after the cessation of hostilities, cotton produc- 
tion regained the ground lost during the war, and the utilization of the 
enormous waste represented by the seed became a subject of renewed 
interest. With the prospect of millions of tons of raw material 
produced without the cultivation of a single additional acre of land, 
without the employment of additional labor, or the investment of 
additional capital over and above that required for the production of 
the staple, cotton, the utilization of the seed presented an alluring field 
for exploitation. A few mills were erected late in the sixties, equipped 
with hydraulic presses identical wuth those then in common use in the 
North for the expression of oil from flaxseed. Probablj^ the utilization 
of waste was the most active principle underlying the early experiments. 
Contrary to wdiat had been the case with linseed oil, no important 
domestic demand preexisted for the cotton-seed product. Unadapted 
to general illuminating and lubricating purposes, deficient in the dry- 
ing properties essential to its use in paint, its edible properties 
unknown, its sphere of usefulness seemed limited. Interest became 
centered in the export trade. The foreign demand increased with each 
succes^sive year, and soon became the chief support of the new industry. 
In 1879-80 the quantity of cotton-seed oil manufactured in the United 
States had increased to about 9,000,000 gallons; and the importance o f 
the export trade was apparent in the fact that almost 7,000,000 gallons 
were shipped abroad against a little over 2,000,000 gallons consumed at 
home. 

In the following year the discoveiy was made that cotton-seed oil 
mixed with certain animal fats made an acceptable and valuable 
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substitute for lard . This gave an immediate impetus to the industry and 
eventually resulted in making it one of the most important iiidu>stries 
of the Southern States. A domestic demand sprang up that absorbed 
practically the entire output of the then existing mills, and foreign 
trade, as a result of the active domestic competition, dwindled to iiisig- 
iiificaiit proportions. In 1SS1-'S2 the output of cotton-seed oil increased 
to about 13,000,000, and 1882-83 to about 15,000,000 gallons. Of these 
quantities, 11,000,000 and nearly 15,000,000 gallons, respectiveh’’, wure 
taken by the home trade. The combined exports of the two years 
amounted to only 1,129,160 gallons. From the date of this discovery 
began a period of activity in this industry that has continued almost 
without abatement up to the present dauu New mills were constructed 
year after year throughout the South until the}^ now number upwards 
of 600. The quantity of cotton seed utilized, which, previous to 1881, 
had never amounted to one-tenth of the total crop, has increased until 
fully 60 per cent of the average crop is now converted into valuable 
products; this, too, notwithstanding the fact that the production of 
cotton seed has meanwhile increased in about the same proportions. 
New uses found from time to time for cotton-seed oil have given addi- 
tional stimulus to both foreign and domestic demand. A few years 
after the decline in the export trade in 1882 it was restored to its old 
proportions. Meanwhile the domestic trade, primaril}^ as a result of 
the demand from packing houses, was increasing by leaps and bounds. 
By 1893-94 exports had increased to 15,000,000 gallons; the domestic 
demand in the same year absorbed about 40,000,000 gallons. 

Between 1894-95 and 1902-1903 the production of cotton-seed oil in 
the United States was doubled. In the former year arose a greatly 
increased demand for this product in Europe; in 1898-99 it culminated 
in exports of upwards of 50,000,000 gallons, domestic demand in the 
meantime averaging about 40,000,000 gallons. This remarkable 
increase in the foreign trade attracted to the industry new capital and 
enterprise and resulted in a period of the greatest activity in the 
erection of mills known in its history. Since 189S-99 exports have 
declined irregularly, and in the fiscal 3"ear 1902-1903 they amounted to 
only 35,642,994 gallons. But the manufacture of oil has increased 
steadily, and is estimated to have amounted in 1902-1903 to a total of 
from 110,000,000 to 116,000,000 gallons. Of this enormous output, 
the domestic demand absorbed from 75,000,000 ’to 80,000,000 gallons. 

THE PIIODUCTIOX OF FLAXSEED AND COTTON SEED. 

The production of flaxseed and cotton seed — the two crops practically 
constituting the oleaginous-seed crop of the United States— now 
aggregates annually upwards of 6,500,000 tons. It is estimated that 
with every 500-pound bale of cotton picked there is gathered one-half 
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ton of seed, and hence a cotton crop of 10,000,000 bales indicates a 
production of 5,000,000 tons of cotton seed. The average ariniial 
production of flaxseed for the past five years has been about 672,000 
tons. A 10,000,000“bale cotton crop and an average production of 
flaxseed therefore result in an output of 5,672,000 tons of oleaginous 
seed. 

Although statistics upon the production of the many varieties of 
oleaginous seeds in the principal producing countries are incomplete, 
there is no doubt that the production of the United States exceeds the 
combined crops of any other two countries in the world. It is true that 
not all of the United States crops is utilized for oil-making purposes. 
Probably not over 60 per cent of the cotton-seed crop finds its way to 
the oil mills, and of late years there has ])een an overproduction of 
flaxseed. But, assuming that 3,000,000 tons of cotton seed arc now 
annually converted into oil, and, putting the average quantity of 
flaxseed crushed annuall}^ during the past tive years at 500,000 tons, 
the total crush of these seeds may be conservatively estimated at 
3,500,000 tons. Whether considered separately or collectively, these 
figures indicate that the United States stands first among all coim tries 
as a manufacturer of oil as well as a producer of oleaginous seeds. 

BRITISH INDIA AND RUSSIA AS PRODUCERS OF OLEAGINOUS SEEDS. 

Next to the United States, British India and Eussia are the most 
important producers of oleaginous seeds; British India of rape seed, 
mustard seed, sesamum, flaxseed, poppy seed, cotton seed, and a great 
variety of other oleaginous seeds and oil-yielding nuts; Russia chiefly 
of flaxseed, hemp seed, sunflower seed, and rape seed. Both countries 
are also manufacturers of oil, Russia especially on a scale of consider- 
able importance; but the scope of their industrial operations is not 
capable of statistical expression. Excepting Russia, the great centers 
for the manufacture of oil from oleaginous seeds, outside of the 
United States, are the countries of northwestern Europe. And, since 
oleaginous seeds are not produced in those countries on an extensive 
scale, the magnitude of their industrial operations in this line and of 
their consumption of the products of such seeds may be indicated in a 
general way b}" their import trade. 

COUNTRIES IMPORTING AND EXPORTING OIL-PRODUCING SEEDS AND NUTS. 

THE UNITED KINGDOM. 

The United Kingdom is the heaviest importer of oleaginous seeds 
in Europe and, next to the United States (and possibly Russia)^ the 
most important manufacturer of oils from these products in the world. 
The English demand, unlike that of most other European countries, is 


1 A 1003 — -27 
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chiefly for cotton seed and flaxseed. For the former, Egypt and 
British India. are the almost exclusive sources of supplto Until within 
the last two or three years practically the entire imports of cotton 
seed were drawn from Egypt, but, stimulated by recent high prices, 
ail important trade with British India has been established, and in 1903 
about oiie4hircl of the English supply was drawn from that source. 
For flaxseed there are but four important sources of supply in the 
world— Argentina, British India, Russia, and the United States; and 
though the English trade derives supplies from all these sources, the 
bulk of trade is ordinarily from Argentina and British India, Russia 
seldom furnishing as much as 10 per cent of the total imports, and the 
United States as a general rule a smaller proportion. The rape ■ seed 
imported itito the United Kingdom comes principally from British 
India and Russia. Below is given a statement which shows the net 
imports (that is, the total imports less the reexports) into the United 
Kingdom of cotton seed, flaxseed, rape seed, and oil-yielding nuts each 
year from 1897 to 1902. In the official publications of the British 
CTOvernment the imports of flaxseed and rape seed are given in impe- 
rial quarters or units of measure; the other imports are stated in tons 
or units of weight. For convenience of comparison units of measure 
have here been reduced to units of weight by somewhat arbitrarily 
estimating a quarter of flaxseed to be equivalent to 8 bushels of 66 
pounds each, and a quarter of rape seed to 8 bushels of 63 pounds 
each. , , 

Net imports of olmgmoiis^eeds and mils into the VuUed Kingdom, 


Seeds and nuts. 

1902 

1901 

1900 

1899 1 

i 

1898 

1897 


Pounds. 

Pounds. 

Pounds. 

Pounds. ' 1 

PotL7lds. 

Pounds. 

Cotton seed 

1,21^3,388,800 

979, 213,760 

910,510,720 

S01,946,880j 

964, 167, aSO 

924,S42,2'40 

inaxseed... 

744,305,408 

678,502,272 

GS4, 793,536 

766, 620,28S| 

G93, 119,616 

818,514, 816 

Rape seed 

70,260,480 

01,528,896 

46,640,250 

' 74,296,352! 

97,367, 290 

67,090,040 

Kilts aiicl kcxnols for 




: 1 



expressiing oil there- 

1 1 
1 



! 1 



from ■ 

120,884,100 

112, 101, GOO 

126,930,320j 128,056,320; 

115, 610, SSO. 

121, 434, SSO 

Total 

2, ISO, 83S,84S 

1,831,340,528 

1, 768, 880, 832jl, 770, 919, 840jl, 870, 205, 472 

1,931,888,576 


In addition to the above totals, there has been an average net import 
for the six years of 842,676 bushels of “^Sseeds, not enumerated, for 
expressing the oil therefrom.” These quantities obviously not being 
convertible into terms of weight, on account of a lack of knowledge 
of the varieties of the seeds and the proportion each variety forms of 
the' whole, it can,' only be , said in a general way that the millS' inlhO' 
United Kingdom crush annually upwards of 1,000,000 tons of;, oleagi- 
nous' seeds, against an estimated crush in the season of ■1903-1903 of 
about 3,600,000 tons in the United States. 
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FRANCE. 

France for the past few years has imported annimllj" between 700,000 
and 800,000 tons of oleaginous seeds and nuts, and as an importer of 
these products ranks second only to the United Kingdom. 

The most interesting feature of the French trade is the heay}" 
imports of peanuts, both shelled and unshelled. The unshelled pea- 
nuts are imported chiefly from the wmst coast of Africa, 70 per cent of 
them from the French colony of Senegal, where peanuts are the prin- 
cipal and almost the only crop. They are shipped from Senegal 011 I 3 " 
in cargo lots, and the trade is monopolized by French houses, to whom 
buyers in other countries must look for their supplies of this variety. 
The shelled product is from the French and British Indies, and is 
imported in a shelled state because of the risk of deterioration from 
climatic causes in passage through the Bed Sea. Former!}^ unshelled 
peanuts from Africa constituted the bulk of the French supply, but 
in recent years the trade with the East Indies has increased rapidly, 
and in 1902 filled the greater part of the demand. The greatest mar- 
ket for these products, not only in France, but in the world, is the 
city of Marseilles, where large quantities are annually converted into 
oil, the higher grades for edible uses, and the lower for manufacture 
into soap and for other industrial purposes. Next to peanuts as to the 
quantities imported is flaxseed, of which British India and Argentina 
combined supply about 80 per cent, ordinarily in about equal propor- 
tions. Third in importance is copra (dried meats of the cocoanut), of 
which the chief sources of suppl}" are the British and Dutch Indies 
and the Philippine Islands. Smaller quantities are also imported 
from the French Indies, the European possessions in Africa, and other 
sources. The oil from this product is used in France to a limited 
extent as a substitute for butter; but, on account of its tendency to 
become rancid very readily, it is generally used for industrial pur- 
poses, such as the manufacture of perfumery, soap, etc. 

Of the great variety of oleaginous seeds imported into France, three 
others are especially conspicuous because of their volume—sesamum, 
mustard, and cotton seed. For sesamum, the British Indies is the chief 
and for mustard the alniost exclusive source of supply. The cotton- 
seed, oil mills of France are run, .as were formerly those in England, 
almost entirely on seed imported from Egypt, supplemented with small 
quantities from the United States, Turkey, and a few other sources. 
A nevf feature has been introduced into this tiude, however, ■within 
the past two years by, the, annual importation ' of about 16,000,000 
pounds from the British Indies. Colza, rape seed, and ravison pro- 
duce oils of similar properties, used chiefly for i!lummating;aiid lubri- 
cating purposes. '. They are produced on an extensive ■ scale in some 
sections of southeastern Europe, whence France draws the principal 
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part of her supplies. The bulk of the imports of colza and rape seed 
are from Eoiiiiiania, and of ravison from Eiissia. And the magnitude 
of the maiiiifactiiriiig industries which depend upon these three prod- 
ucts may be measured by the fact that their combined imports exceed 
in quantity the total imports of cotton seed. The only other oil seeds 
of European production imported into France are hemp seed and black 
poppy seed, the former chiefly from Eussia and Austria-Himgary, 
and the latter, though in very small proportions, exclusively from 
Belgium. 

Of the nuts imported into Prance for oil-making* purposes, the most 
important, after peanuts, is the palm kernel, the oil from which is 
used for the manufacture of waix candles and of soap. The palm from 
wdiich is derived the fruit of which this product is a seed is common 
on the tropical part of the wmst coast of Africa, and from that source 
France draw's her entire supply. Other nuts imported in quantities 
deserving special mention are touloueouna, mowu’a, and illipe, all 
products of British India. 

The following statement show's the imports of oleaginous seeds and 
nuts into France for home consumption each jmar from 1897 to 1902. 
The original figures as published by the French Government are in 
kilograms, wTiich have been here reduced to equivalents in pounds. 


Imports of oleaginous seeds and nuts into France. 


Seeds and nuts. 

11102 

1901 

1000 

1899 

1898 

1897 ■ , 

Peaimts: 

Poimds. 

Pounds. 

. 

Pounds. 

Poimds. 

Pounds. 

Pounds. 

Unshened. 

231,362,413 

265,434,299 

296,003,983 

208, 324, C69 

206,536,291 

135,452,288 

Shelled 

2t)3,345,186 

128, 158,294 

53,562,915 

25,985,005 

10,502,966 

15,342,261 

Flaxseed 

225,519, 464 

240,545,536 

231,086,800 

281, 210, 440 

246,177, 344 

313,016,088 

Si?.«amum 

183,893,72.8 

162,679,37$ 

153,637,846 

169, 371,933 

151, 398, 076 

119, 549, 314 

Colza ' 

25, .594, 6-57 

10, 676, 809 

33, 105, 308 

2,528,685 

4,242,087 

12,269, 064 

Black poppr .seed 

27,919 

129,271 

129,840 

113,180 

59, 068 

55, 958 

Mustard seed <■' 

13:-;,429,460 

172, 105, 395 

66, 113, 776 

142, 697, 402 

167, 131, 77.5 

US, .S57, 008 

Jlape seed + . 

7:],7:n,0T4 

49,201,418 

99,653,495 

4, 332, 894 

9, .516, 017 

25, 233, 256 

Ihivisoii . . ' 

i 14,034,730! 

‘ 12,197,210 

27,126,457 

1 35, 792, 9S.S 

•15,447, 880 

58, 890, 568 

Cotton .seed 

i 103,-520,885! 

98, 650, 277 

110,505,701 

; 100,233,488 

124, 246, 199 

; 116,880,822 

Niger seed 

1 5,024,847 

oS3, 600 

o24 

1 7,331,993; 

755,949 

251 

Hemp seed 

1 22, 829, 319 

12, 105, 549 

17,4t>$,829^ 

2.5,367,841 

12, 300, .537 

11,684,193 

White poppy seed 

! 62, 412, 949’ 

^58,410,864 

48,309,24.5 

57,457,205 

, 39,275,948 

53,437,6.49 

Copra ■ 

202,721,560| 

178, 725, 191 

233,911,583! 

182,994,390 

1.53, 115, 888 

1.50,076,487 

Palm kernels 

Touloueouna, mowra, 

18,873,801! 

' • 1 

19,608,476 

18,287,627 

; 17, 124, 755 

28,597, 921 

24,151,327 

and illipe 

27,Sy7,500| 

13,631,020 

10,623,222 

I 29,844,982 

22, 776, 935 

' 11,884,818 

All other oil seeds 

74,239,013| 

09,375,186 

40,887,360 

08,599,789 

51, 862, 093 

07,709,673 

Total. 

1, 668, 627, 596jl , 491 , 967, 772 

1,440,413,811 

1,359, 811,639' 

[ 

1,273,944,774 

4,234,490,865 


a Includes red and white colza from India. 


The production of oleaginous seeds in France has declined in recent 
years, and is now of small importance. The following shows the total 
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production, by varieties, from 1897 to 1901, the latest date for which 
statistics have been issued: 


PrcHhietion of okagbiom seeds in France. 


Seeds. 

1001 

1900 

1801) 

180S 

1897 


PomiiU. 

Pounds. 

Pounds, 

Pounds. 

Po leads. 

Colza 

88,628,000 

93,765,000 

136,722, 000 

140, 707, 000 

126, 323, 000 

Rape seed 

0, 691, 000 

Vt 

K? 

o 

s 

11,415,000 

11,796,000 

12,266, 000 

Black popt>y seed 

1 9,432,000 

13,672,000 

16,319,000 

17,960,000 

17, S23, 000 

Cameliiie 

452, 000 

617,000 

538,000 

631,000 ! 

912,000 

Hemp seed 

1 17,586,000 

18, 957,000 

18,744,000 i 

19,424,000 

20, 960, 000 

Flaxseed 

i 34,215,000 

27,591,000 

19,333,000 1 

19,995,000 

29, 335, OOO 

Total 

152,004,000 

162,855,000 

203, 071,000 

210, 513,000 

207, 619, 000 


The imports for home consumption, plus the native production, give 
the total French supply of oleaginous seeds. Practically, this entire 
suppl}^, excepting, of course, small quantities of some varieties, such 
as mustard, etc., that are used for other than oil -making purposes, is 
manufactured into oil in the French mills. There is a small export 
trade, it is true, in native-grown seeds; and, although in the official 
statements of domestic exports there are included those imported seeds 
and nuts which have been ^'^nationalized’' — that is, changed by French 
labor (such as by cleaning, decortication, etc.) from the st»ate in wliich 
they were originally imported — the total export trade in both native 
and ^^nationalized” seeds is comparatively unimportant. It never 
diminishes the total supply more than 3 or 4 per cent. 

The total ‘'doiiiestio” exports of peanuts, linseed, and cotton seed, 
varieties of most interest in the United States, together with the 
aggregate of other oil seeds, is given below for each 3mar from 1897 
to 1902: 

E.rports of oleaginous seeds and niUsfroin France. 


Siaals and iintH. 

1902 

1001 

1900 

1809 ' 

1808 

1807 

Petuiuts: 

' Unshelled..'. 

Pounds. 
14,793,081 
4,978,530 
6,462,349 
^ 1, 724, 637 
13,352,260 

Pounds. 

16,014,045 

2,843,037 

23,741,897 

Pounds. 
15,303, 687 
4,908,119 
15,284,346 
1,287,922 
j 11,799,756 

Pounds. 
12, 723, 825 
8, 135, 250 
3,387,002 

1 3,086,350 
7, 986, 005 

Pounds. 
13,122,454 
7, 520, 901 
6,070,686 
29, 823 
12,415,281 

Pounds. 

2, 973,274 
8,917,035 
7,162,810 
. 653 
8, 071, 305 

'SlieUed'.' 

Flaxseed. 

Cotton seed 

All other oil seeds and nuts.. 

Total - 

19,404,918 

: 41,307,857 

02,003,897 

48,583,830 

35,318,432 

39, 159, 145 

I 27,125,077 



The German trade in oleaginous seeds is also almost exclusively an 
import one. The domestic cultivation of these products has declined 
greatly in recent years., as was the case, in. France. Statistics , of 
production are not published, but the area sowui to oil seeds was 
found at the last official i lives tig-ation in 1900 to amount to only' 
285,925 acres, divided as follows: Rape and colza, 179,731; caineline, 
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2,465; poppj", 8,091; mustard, 3,717; flax, 83,180; and hemp, 8,741. 
The total area was slightly larger than that in France, which in the 
same year was officially given at 246,544 acres. It is evident that the oil- 
maldog industries of Germany depend almost entirely upon foreign sup- 
plies. The imports for the past few years have exceeded 700,000 tons 
annually, making Germany as an importer a close second to France. 

The varieties of oil seeds imported into Germany ai-e distinguished 
from those imported into France, in that they consist to a larger extent 
of seeds that yield industidal oils. Flaxseed, rape seed, and colza 
constitute over half the German imports. As cotton seed is quanti- 
tatively first in the imports of oil seeds into the United Kingdom and 
peanuts first in France, so flaxseed is in quantity the most important 
oil-yielding product imported into Germainu Next to the United 
Kingdom, this country is the heaviest consumer of flaxseed among the 
importing countries of Europe. The German demand for industrial 
oils is also reflected in the fact that the annual imports of colza and 
rape seed are almost double the imports of the like products into 
France and the United Kingdom combined. Eussia was formerly the 
chief source of supply for flaxseed, but Argentina and British India 
now each hold a larger share of the trade. In 1902, 993,513 bushels 
were imported from the United States. Over half of the supply of 
colza and rape seed is imported from British India, the remainder 
chiefly from Eoumania, Eussia, and Austria- Fliingary. 

Next in importance to the combined imports of flaxseed, colza, and 
rape seed are the rapidly increasing imports of palm kernels and 
copra. The imports of these products have increased almost 60 per 
cent in the past six years. They are drawn mostly from the same 
sources as are the sux:)plies of the same products by France. The fol- 
lowing gives the imports of oleaginous seeds for home consumption 
into Germany, by varieties, for the six years 1897 to 1902: 


Lnports of oleaginous seeds and miis into Clerinan ij. 


Seeds and nuts. 

n){i2 

1901 

1900 

1S99 

189S 

1897 


Founds. 

Founds. 

Founds. 

Founds. 

Founds, 

Founds. 

Peanuts.. 

515,5*31,800 

42,073,000 

44, 373, 52S 

31,008,449 

‘28,106,470 

33,483,359 

Poppy seed 

5.8,640,418 

57,142,258 

63, 3S0, 678 

61,687,087 

55,932,803 

60,677,640 

Eape, colza, etc. « 

331,989,308 

364,738, 175 

290,819,026 

232,193,870 

205,295,083 

264,764,961 

Mustard seed 

12,309,065 

11, 680, 748 

10,941,319 

8,446,789 

8,434,883 

7,909,08*2 

Sesamum 

Sunflower and other 

109,829,198 

; 79,079,350 

06,337,280 

; 85,474,969 

68,856,298 ! 

40,349,532 

oil seeds not named . . 

5,155,525 

1,793,239 

G, 810, 519 

4, 015,155 

4,895,143 

6,470,281 

Cotton seed ............ 

33,515,207 

13,659,398 

7,675,611 

2,295,073 

3,873,080 

1,997,388 

Flaxseed' 

Palm, . kernels,. ■ copra, 

, 5-12,248,616 

522,340,896 

589,893,752 

586,471,636 

595,129,528 ' 

i 

; 578,171,884 

.'Shea nuts, etc... 

407,5<U,500 

332,979,714 

328,394,982 

282,395,643 

254,408,899 

257,919,609 

Castor' beans 

5, 556,, 530 

I 4,345,090 

2,287,730 

3,446,045 

2,028,693 

m,40O 

Hemp seed- 

24,561,69-4 

15,212,332 

14,413,378 

26,478,392 

10,706,086 

1.3:,095, 896 

Total. 

1,598, 90S', '952 

1,445,0^14,206 

1,424,328,409 

4,3*24,513,501 

1,297,721,966 

1,200,713,838. 


a TnrtinrTAG Trtnst.n,rd and radish. 
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The imports of oil seeds into Geniiany represent closel}^ the quan- 
tities of these products consumed in the oil mills of that country. 
The exports, as compared with the total siippi}’-, are of small propor- 
tions. As is the case in the oflS.cial statements of the commerce of 
France, and from a like cause, the official figures of exports of domestic 
oil seeds from Germany include products that are pkinl}"' of colonial 
and foreign origin. The total of such exports, however, reduces the 
supplies of seeds available for -manufacture in German mills by less 
than 5 per cent annually. The table following gives the total exports 
of domestic oil seeds from Germany, peanuts, ilaxseed, and cotton seed 
stated separately, for the past six imars: 


Mrjwrts of oleaginous seeds and nuts from Germany. 


Seeds and nuts. 

100‘2 

1901 ! 

■1 

1900 

1899 

1898 

1897 

Peanuts 

Penmdi?. 

4,850 
15, 607, 144 
4,409 
S8,S74,7S7 

Pounds. 
l,r>M,2G9 
20, 125,112 
84,217 
33,560,959 

Potauls. 

29,983 
38, 241, 616 
2, 425 
18,817,100 

Pounds. 

1,704 : 
24,659,544 
31,085 
39,108,4ol 

Potmds. 

mi 

17, 871, 784 
1, 102 
21,825,536 

Pounds. 

1,543 
46,147, 130 

Flaxseed 

Cotton seed - 

All other 

26,216,263 

Total ' 

58, 991, 190 

55,414,557 

57, 091, 133 , 

63, 800,814 i 

1 

39, 699, 083 

72,364,942 



HOLLAND. 

The imports of oleaginous seeds into Holland, officially given as for 
home consumption, usually amount to from 325,000 to 850,000 tons a 
year. This suppl}^ is not supplemented to any great extent by domestic 
production. In the official agricultural statistics for 1900 returns 
were made on only two oil-seed crops — flax and hemp. The area sown 
to the former was given at only 28,259 acres and to the latter at 299 
acres. Rape seed is also cultivated, the average annual area from 1891 
to 1900 being officially given at 12,889 acres. It is evident that the 
domestic production of oil seeds contributes little to the Ksupply. 
About half of the quantities of oil seeds imported into Holland for 
liome consumption, however, are exported as the produce of the King- 
dom, the custom being, as in France and Germany , to classify as domestic 
expoids all imported goods upon reexportation that have been changed 
in condition in any way by native labor. The exports of domestic 
seeds, as thus ofBcially stated, usually amount annually to from 150,000 
to 175,000 tons. The quantity of imported oil seeds actually retained 
for home consumption rarely ever exceeds 175,000 tons a year* 

The linseed-oil industry is the most important industry of this class 
in Holland, its principal center being the city of Amsterdam. Flaxseed 
constitutes, over half of the total of oil, seeds of all kinds, imported 
for home' consumption. ' ' .There' 'is., ' however, a considerable' export 
trade, but the annual supply of imported flaxseed retained for manu- 
facture in the domestic oil mills amounts normally to from 130,000 to 
140,000 tons a year. This' 'quantity' is increased, of 'Course, to a very 
limited extent seed of native production. ■ liuS'Sia and British India 
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formerly furoitslied the bulk of the Ikxseed, but iu re(3eiifc 3mar« 
Argentina has become the chief source of suppl}^ Holland is also 
one of the most important customers in Europe for flaxseed grown in 
the .United States. In 1902, according* to the statistics of that King- 
dom, imports of flaxseed from the United States amounted to 1,884,659 
bushels, being second onH to those from Argentina, which were 
2,546,704 bushels. 

The only other oil seeds imported into Holland which furnish the 
bases of considerable industries are colza ai^d rape seed, under which 
classification are also included all other oil seeds not specially desig- 
nated. The excess of the imports over the exports of those products 
amoiiiited in 1902 to upward of 33,000 tons, which closely represents 
the present extent of their manufacture in the Kingdom. 

Copra is an article of growing commercial importance in Holland. 
It is imported almost excliisivel}" from Java and other Dutch posses- 
sions in the East Indies. The bulk of the imports for home consump- 
tion, however, figures again in the exports of home produce, and 
formerly only from 1,500 to 2,000 tons annually ivere actually retained 
for national consumption. In recent years the quantities imported 
have greatly increased; the utilization of this product in the manufac- 
ture of a substitute for butter has also enlarged the domestic demand, 
and from 6,000 to 10,000 tons now annually enter into home consump- 
tion. The following tables show’’ in detail the imports of oleaginous 
seeds into Holland and exports therefrom (special commerce), each 
year, from 1<S97 to 1902: 


Foreign commerce in oleaginous seeds and nuts in IToUmuL 
IMPORTS. 


Seeds and nuts. 

UM)2 1001 

1«<K) 

1899 

1898 

1897 


Pinintl<;. Pounds. 

1 Pounds. 

Pounds. 

Pounds, 

.Pound,s. 

Mustard see<l 

4,142,(590! 1,724,090 

3, 140, 424 

2, 821, 400 

1,310,018 

1. 589, 800 

Copra 

103,549,778 ! 54,187,405 

55, 8.>(, 147 

37,420,388 

14, 796, V4G 

31,337,000 

Colza, rape seed, etc. <•«.. 

153,8;^7,23G j 119,404,272 

1 128, 405, 100 

77,005,424 ! 

52, 496, OSO 

82, 053, 932 

Flaxseed 1 

i 434,497,224 j 384,037,904 

1 407, 0S4, 480 

472, 730, 941 

4SS, 596, 304 

513,740,024 

Hemp seed ! 

4,481,441 1 8,439,012 

' 13,199,428 

IS, 002, 300 

S, 067, 752 

8, 247, 184 

Palm liernels | 

55,109,277 i 57,911,042 

55,770,231 

52, 180,430 

48, 761, 790 

5(), 277, 434 

Total ! 

j 

755,177,049 | 021,305,585 
! 

604,059,870 

060, 772, 740 

014, OOl, 690 

693, 845, 434 


EXI’ORTS. 


Mustard seed 

Copra ' 

.Colza, rape seed, etc.«.. 

Flaxseed , . 

Hemp'' seed ........ . 

Palm kernels 

Total...... 

Pounds. 
8,824,801 
82,114,355 
85,504 316 
163,228,724 
■984,255 
! 52,608,830 

Pounds. 

6,729,212 

43,373,828 

68,809,669 

104,731,177 

I 436,590 

50,559,752 

Pounds. 

9, 129, ()31 
52,06-1,341 
80,823,8&> 
195,390,327 
773,866 
54,852,824 

Pounds. 

6, 598,088 
84, 377, 321 
29,750,450 
202, 289, 919 
1,154,220 
4-4,918,403 

Pounds. 
5,463,800 
10,784,1.28 
34, 699, 314 
196, 860, 901 1 
470,198 ; 
44,517,321 

Pounds. 
5,211,082 
28,720,625 
39, 198,984 
c 244., 402, 848' 
.''482,150 
■ 55,757,468' 

393,325,287 

824,640,228 

393,034,874 

1 319,089,001 

292,801,162 

373,773, 747 


« Induaes otlier oil seeas not espeoiaUy designated. 
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BELGIUM. 

The average annual imports of oleaginous seeds and nuts into 
Belgium for home consumption for the five jmars, 1808 to 19t)2^ have 
been about 270,000 tons. This supply is not materially increased by 
domestic production; the annual crop of flaxseed amounts to only 
from 10,000 to 12,000 tons, and other oil-seed crops are of cornpara' 
tively negligible proportions. The total available supply, as repre- 
sented by imports for home consumption and the domestic crops, is, 
however, greatly reduced by exports. The annual average exports of 
domestic seeds and imported seeds exported as domestic produce have 
amounted for the five years, 1898 to 1902, to about 150,000 tons. The 
average consumption of oleaginous seeds and nuts of all kinds in 
Belgium, therefore, probably does not much exceed 180,000 tons 
annually. In the official statements of exports two varieties only are 
separately stated, the others being given under a general classification. 
The follo'wing tables show the commerce in oil seeds in Belgium, as 
represented by the official figures on imports for home consumption 
and expoi'ts of domestic production from 1897 to 1902: 

Foreign commerre in olenginons i^eeds and nuts in BelgiuriL 
IMPORTS. 


Seeds and nuts. 

190'2 

1001 

1000 

1800 

1898 

1897 


Pounds. 

Pounds. 

l*ounds. 

PoUlulB. 

Potimh. 

Pounds. 

Palm kernels ' 

8,487,861 

1,089,175 

1,321,273 

3, 419, 79S 

2,607,408 

440, 895 

Peanuts 

5,295,513 

16,646,358 

13,238, 633 

4,877,904 

3,772,158 

11, 730,770 

Other oil seeds 151)0,312,673 

! 

510,883,275 

396, 276, 457 

589, 487, 246 

567, 845, 922 

426, 514, 085 

Total 

599,090,047 

528,618,808 

410,836,363 

597,785,008 

574,225,488 

438, 686, 650 



EXPORTS, 





.Paiuidti. 

Pounds. 

Pounds. 

J^ounds. 

Pounds. 

Pmin ds. 

Palm kerne* Is 

1, 712, 913 

263,196 

1,492, 398 

724,158 

1,101,930 

464, 970 

Peanuts.. 

1,818,783 

5,950,757 

4, 684, 471 

151,391 

900,373 

3, 131,963 

Other oil seeds. ........ 

801,107,540 

287,455,364 

219,133,176 

%7, 914, 033 

328,977,448 

183,008,293 

Total 

304,609,245 

293,669,317 

225, 310, 045 

. 

288,789,582 

331,069,760 

186, 605, 226 


DENMARK:. 

Denmark, like Belgium and Holland, is a producer of oleaginous 
seeds only on a small scale. The consumption of these products can, 
therefore, be closely measured by the foreign commerce. The prin- 
cipal oil seed imported is flaxseed, of which the annual consumption 
usually ainounts to from 15,000 to 20,000 tons. There has been, how- 
ever, a rapidly increasing import trade in palm kernels and copra, 
and the consumption of these products has increased from about 1,600 
tons in 1897 to almost 10,000 toms in 1902. The following table gives 
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hy varieties the net imports (that is, the total imports minus the total 
general exports) of oleaginous seeds and nuts into Denmark each year 
from 1897 to 1902: 


KeS imjmis of oleaginous seeds and nuts into Dermiarh. 


Seeds and nuts. 

1$0‘2 

! 

1901 

1900 

1899 

1898 

1897 


Pounds, 

Pounds, 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Flaxseed. 

31,509,872 

28,360,122 

32,709,543 

34,604,685 

35, 329, 767 

39,982,820 

Hemp seed 

2,502,221 

2,084,265 

1,338,230 

I 312,307 

351,333 

345,582 

Rape seed 

9,744,332 

9,755,329 ' 

9,432,552 

9,499,259 

7, 359, 630 

12,290, 691 

Palm Ivcrnels and copra 

19,554,802 

14,255,376 

9,726,332 

10,914,449 i 

4, 290, 974 

3,393,446 

Othez’ oil seeds 

15,873, 120 

17,794,2Si 

11,937,828 

11,032,771 

6,846, 102 

2,796,508 

Total 

79,244,347 

72,249,376 

65,144,485 

66, 363, 471 

54,177,806 

58,809,047 


CONSUMPTION OF OIL SEEDS BT SIX IMPORTING COUNTRIES. 

The movement of oil seeds into the six countries "whose commerce 
in these products is outlined above embraces by far the greater pro- 
portion of the total movement into all the importing countries of 
Europe. To these centers converges the bulk of pie surplus oleagi- 
nous-seed crops of the vmrld. Confusing duplications, which are 
generally inseparable from statistics of commercial movements among 
nations, prevent exact and detailed deductions, but in a general w ay it 
is apparent that the consumption of these products by the six countries 
combined now amounts annually to about a round 8,000,000 tons; in 
other words, less by a half million tons than the quantities of cotton 
seed and flaxseed annually used in manufacture in the United States. 



RECENT PROGRESS IN TIMBER PRESERYATION. 


By Hermann yon Schrenk, 

In Charge of Forest Prodacts, BureaiL of Forestry. 


INTRODTTCTTON. 


During the past year interest in the subject of timber preservation 
has grown throughout the United States. At the present time there 
are no less than six large preserving plants under construction or 
under consideration. The increasing difficulty experienced in getting 
high-grade timbers, as well as the increasing prices of such timbers, 
has brought the question of the preservation of ^voods of lesser resist- 
ing powers to the front. In the past the long-Hvecl timbers, like white 
oak, longleaf pine, and cedar, were employed wherever reBistance 
to decay was an important requisite. As long as these timbers were 
available in large quantities, it proved most economical to use them. 
Now that they are much more difficult to get, and consequentl}^ more 
expensive, the question is frequently asked: Is it practicable to use 
timbers which are not as resistant to deca}^, but which can be treated 
chemically; and, if so, what does it cost to treat them, and what length 
of life is it possible to get? 

It is a matter of great importance to all users of timber to know 
(1) what timbers they can use; (2) how large the supply is; and, (3) 
how the poorer timbers, when once thc}^ are available, can be made 
more or less decay proof. This subject will therefore be considered 
from these three sbindpoints. 


TIMBERS WTOCH GAH, BE TRBATEU. 

Of the inferior timbers, that is, timbers of less decay-resisting 
powers, which it will probably pay to treat in one way or another, the 
following iS' a provisional list: 


fS'orne timber frees susceptiUe qf presermfive treatment. 


northern and eastern 

UNITED STATES. 

Maple. ■ . 

Beecii. 

Bireb. 

Hemlocli:., 

Loblolly pine. 

Red oak family. 

If OTtb' CaTolim, pine. 


CENTRAL 
ITNXTED STATES. 

Reil and swamp oaks. 
Beech. ■, / 

Heniloek.r 

Tamarack.. 

Gum. 

Loblolly pine. 
Cdttonwmod. 


,, western, 

UNITED' STATES. 

Tamarack. ■ 
Lodgepole pine. 

Red hr. 

Hemlock. 

Yellow pi, ueSi 
True, firs. 


427 
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Tlie^e timbers are, as a rule, somewhat porous, and coiisecpieiitl}^ 
when proper!}^ prepared, will of a more or less complete pene- 

tration of a preservative soliitiom xi large Tuiiiibe'r of them, grow 
with great rapidit}^ and are tlierefore desirable trees to encourage in 
any plan involving forest management. Success in the use of or 
all of the so-called inferior woods will depend almost entirely on the 
imiimer in which they are handled. It is absolutely safe to say to-day 
that, with proper preliminary preparation and proper treatment with 
a preservative, any and all of the timbers referred to above can be 
made to withstand decay for longer or shorter periods, depending 
upon the kinds of preservatives used. 

Attention sliouid be called to the statement that these timl)ers 'Svill 
withstand decay Preservative treatment will not protect a timber 
against aiechanical almision. Red oak or lo])lolly pine treated with 
creosote will last indefinite!}" in the form of a fence post or telegraph 



pole, but both these timbers will wear out in the form of a railroad tie 
after a short period unless devices to protect their fibers are adopted. 
In other words, preseiu'ative treatment, as we know it to-day, pro- 
tects against deca}" but not against mechanical abrasion. 

SUITLT OF INFERIOR TIMBERS AVAILABLE. 

An important consideration which wdll determine to a large extent 
whether timber preservation will be practiced, relates to the probable 
supply of such timbers. While it is not possible to give accurate 
figures as to the supply of any one timber, it is possible to point out 
in a general way where the gi’eat centers of forest wealth are. A 
glance at the map (fig, 46) will show this, • In the New England.States 
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we can count OD. considerable quantities of birch, Ijalsam fir, and 
maple. In the central Mississippi Valley there are large quantities 
of inferior oaks, l^eech, and gum. In the Soutli the inferior pines 
have hardly been touched, while in Wisconsin , and Minnesota the 
tamarack and liemlock are available in large quantities. In the 
.Northwestern States, hemlock, red fir, tamarack, and true firs are 
found in great abundance. It appears therefore that there are still 
at hand large supplies of the inferior timbers, and that the centers 
of supply are widely distributed over the country. 

Having found which timbers can be used, it becomes necessary to 
determine what will constitute a proper preparation for treatment. 

now TO PEEFAEE lEFEEIOE WOODS POE TEEATMENT. 

The object of a preliminary preparation for treatment is to make 
the wood as porous as possible. Most of the woods classed as inferior 
are more or less open grained, and for this reason are far better suited 
to preservative treatment than the high-grade timbers, wdiich are 
denser. Freshly cut wood is full of water, contained largely in cell 
walls of the wood fiber. In addition to water the wood fibers of the 
sap wood contain certain small quantities of starches, sugars, albumi- 
nous substances, etc. Without going into details (discussed in full in 
Bulletin No. 41, Bureau of Forestry), it may ])C said that wood in 
which these substances are present is rendered less permeable by their 
presence, that is, most preservativCvS will not penetrate wood which is 
wet and full of organic matter. It has been found that the. easiest 
wa}^ to make wood more permeable for preservatives is to season it 
thoroughly, either by ordinary air seasoning or by kiln drying. 

The wood should be cut, so far as possible, in the winter period, 
that is, between October and March. Where possible the bark should 
be removed, which will not only hasten the seasoning, hut will also 
lessen, if not prevent, insect attack. After the wood has been cut it 
should be piled in such a way as to allow the greatest amount of air 
circulation between the various pieces. This holds good whether the 
wood be for fence posts, telegraph poles, or railroad ties, or is in the 
form of sawed lumber. During the seasoning process not only does 
the wMer evaporate from the timbei*, but the various starches and 
albuminous substances are broken down, correspondingly increasing 
the penetrability of the wood. 

The method of piling will depend largely upon the prevalent climatic 
conditions. In general, however, in extremely dry countries the timber 
will have to be piled more closely than in rainy countries, to prevent 
the too rapid drying out and consequent checking of the wood. In 
rainy countries excellent results have been obtained by building piles 
so tliat the upper pieces form a roof. PI. LIIl gives two illustrations of 
such piling, fig. 1 showing a pile of lumber in a French lumher yard, 
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and lig. -J. a pile of Baltic pine ties near Berlin, so constructed as to 
shed the greatest possible amount of E’ater. PI. LIII, fig. 2, also shows 
a very useful way of piling’ timbei’s in climates where there is a great 
deal of moisture in the air. This -would be applicable in the Gulf 
States. It vill be noted that very little room is taken up, and at the 
same time the individual pieces of timber touch at very few points, 
thus permitting’ air circulation on all sides of the wood. PI. LdV shows 
(fig. 1) the best method for piling timber to season it rapidly, and 
(fig. 2) the simplest and most effective manner of piling telephone 
poles. 

The length of time which is necessary to air-season wood v-aries with 
the climate and the season of the year. The tables following and the 
diagrams (tigs. 47 and 4S) show this graphically. The curves in the 
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Fig. 47.—Ka to of seasoning of red oalr. 



diagrams show tlie rate of seasoning during the past year' of, red oak' 
timber ,' in Arkansas, loblolly and longleaf 'pines in Texas, and "lodge-, 
pole p,iiie in "Montana.. ' .. 


Yearbook U. S. Dept of Agriculture, 1903. 


Plate Lil 



Fig. 2.“-Baltic Pine Ties Piled to Shed Water— Germany. 
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Plate LIV. 
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Weifjlitii at siwcersh'e dates of red oaJ: ties cut in June, 190S, at Forf ia, Arl:. 


Ihite of weighing. 

Average 
weight per 
tie. 

Lesss. 


Pounds. 

IS 1.0 ■ 

Per cent. 

July 18 1 

172. 4 

i G. a ; 

July 28 

170. f;S 

: 7. 5 1 

September 10 

102.09 

I 1 

September 20 

154.75 

1 16. 1 

October 28 

154. o5 

1 16.3 

1 


In central New Mexico, wliere the climate is veiw dry and liot dur- 
ing the summer, timber dries with great rapidity, as indicated in the 
following tables: • ' 

Weifjlils at success! ee dates of red pine ties cut in August, lOOd, at Ilodada , N. .Mesa 


Date of weighing. 

Average 
weight per 
tie.' 

August 18 

Pounds. 

184. 0 

September 3 

124. 8 

September IS 

112.1 

October 9 

107. 5 

November 5 

106. 4 



Per cent of lo.ss November 5, 42.2. 


Weights at successive dates of Uach pine ties cut in August, 190d, at Mociada, K Mex. 


! 

Date of w'eighing. j 

Average 
w’eight per 
tie. 

! 

August 26 : 

J^oimds. 

164. S 

127.8 

103.0 

96.0 

' 93,7 

September 3 

September 18 

October 9 

November & 1 



Per cent of loss; November 6, 4S.1. 


The cost of holding ivood while seasoning is at best a ver}’^ small 
one, and in view of the very much improved treatment possible when 
wood is seasoned this cost need hardly be considered, 

TREATMENT OF TIMBER. ' 

The treatment of .wood falls into 'several classes, according to.the 
iiiaiHier in w'hieh the preservative is applied. 

Where but few pieces are to-be treated, the preservative is often, 
applied to the outside of the >vood, either with a brush or by dipping 
into the preservative, ■ i¥hen wood is absolutely dry it w^ill, in many' 
instances,' absorb in this -way sufficient quantities . of . preservatives,'. 
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having aii}" penetrating power, sueh as tar oils, spirittine, carbolineum, 
etc. These substances are excellent preservatives, and can be used to 
protect fence posts, ear lumber, sills, and other structural timbers. 
Great care must be taken, however, that the wood is absolutely 
seasoned. All tar-oil products should he applied hot. Of the nuiner- 
oiis products now being sold, for which the claim is made that they 
preserve wood absolutel}" by painting, only a veiy small number are 
of any value. Spirittine, carbolineum, and ordinary gas tar may be 
counted on as exccdlent wood preservers. 

COREOSIVE .SUBLIMATE. 

The corrosive sublimate method of treating timber consists in 
immersing the wood in a solutioiuof mercuric chlorid for a period 
sutBciently long to permit of more or less thorough penetration of 
the preservative. Excellent results have been obtained fy soaking 
wood in a solution of corrosi\^e sublimate (increuric chlorid). This 
process has been extensivel}" used in Europe for many years, particu- 
larly for smaller pieces of wood, such as posts, stakes, boards, etc. 

The method of operation is extremely simple, and the original cost 
of the necessary apparatus i.s very small. A tank or vat is constructed 
of thick planks, carefully joined together so as to make the tank water- 
tight. No iron must be used in building this vat, since it is quickly 
destroyed by the mercuric chlorid solution. The wood to be treated, 
which ought to be seasoned, is piled in this vat, and when the latter is 
almost full, by means of a series of clamps the wood is held firmly in 
position. PL LV, fig. 1, shows such a tank, into which telephone poles 
are to be piled. The corrosive sublimate solution is then run in through 
wooden pipes from a neighboring storage tank, made also of wood. 
The. solution is made by using one part of sublimate to 150 parts of 
crater, the salt being first dissolved in a small quantity of hot water 
and then diluted to the proper point. The strength of the solution 
decreases as it is used, and must, therefore, be renewed by adding more 
sublimate from time to time. The liquid .should stand in the vat .so 
that it covers the wood at leii.st an inch. ■ As light affects the solution, 
it must be kept out by .some sort of roof. The vuiod is left in the vats 
for from five to ten days, according to the size of the timber. Time 
should be given for thoroug*h absorption by the wood before it is 
removed. After the solution has penetrated for a sufficient distance 
into the timber, the wood is taken out and dried. As the sublimate is 
comparatively insoluble in water, it remains in the timber for a very 
much longer time than .salts like copper sulphate or zinc chlorid. 

Wood treated in this way can be employed with comparative safety 
"for fence posts, stakes for grapevines, etc. The cost of treatment is 
about 4i' cents per cubie foot of wood. In view of 'the small expense 
involved in putting up' an apparatus to treat with this process, and the 
comparatively good results obtained, it is somewhat surprising that it 
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PLATE LV. 



Fig. 2.~-Tar Oil Vat for Treating Posts 
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lias not been more generally employed persons using small quanti- 
ties of timber, who could not put up an expensive cylinder apparatus, 
such as is required for treatment with tar oil or zinc chlorkL 

Caution."— Corrosive sublimate, or mercuric chlorid, is extremely 
poisonous, and care should be taken to prevent unnecessary handling 
.of the solution, especially by persons not familiar with its charac- 
ter. Ill case of poisoning, the patient should at once drink milk in 
large quantities, or water in which well-beaten fresh eggs have been 
stirred — two to three eggs to a quart of water. 

TAR-OIL VAT. 

In many instances small pieces of timber, such as fence posts, grape- 
vine stakes, etc., can be treated with tar oil very much after the prin- 
ciple of the corrosive sublimate treatment. A small steel tank is used 
in many parts of Europe for this purpose. This tank is set in inasomy 
in such a way that a lire can bo built under it. Tar oil is poured into 
the tank, the posts or poles are set vertically in it, and a fire is started 
under it. As soon as the oil becomes thoroughly warm it penetrates 
into the timber for smaller or greater distances. PL LV, fig. 2, shows 
such a tank used by the grape growers in southwest Germany to treat 
vinej^ard stakes. Experiments on a considerable scale are now under 
way in this country to determine the exact length of time necessary to 
bring about a certain penetration, particular!}^ with reference to fence 
posts. It is expected that preliminary results wull be available in the 
course of three or four months. Attention should be called to the fact 
that treatment of this kind is possible only with absolutely dry wood. 

TIMBEE-PEESERWING PLANTS. 

Where large quantities of timber are used, expensive and complicated 
preserving plants have to be built. These consist of steel cylinders in 
which the timber is placed. The preserving solution is then pumped in 
and forced into the wood either under pressure or by boiling. Pre- 
serving plants of this kind are now being operated at a large number of 
points in the United States. Such plants should prefembly be located 
at some point where large tracts of land can be j)iirchased cheaply, so 
as to give enough room for piling to permit of the timber being prop- 
erly seasoned. On that account it is genex^ally poor policy to construct 
a plant of this.character in or near a large city. Locating the plant 
at or near the center of the district from vvhich the timber is obtained 
will not only prevent long shipments, but also will considerably reduce 
the cost of handling. The size of the plant will depend largely upon 
the amount of timber to be treated. 

The statement on the next page is a general estimate of the approxi- 
mate cost of preserving plants of different tie-treating capacities. This 
will, of course, vary with the price of land, cost of steel, etc. 

' 1 a1903 28 ■ ■ 
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Approximate aM of llmler-prcrerelivj plqnlr of different capaclfux. 

250.000 ties per yeiir $40,000 to $50,000 

500.000 ties |')er year 50,000 to 60,000 

1,000,000 ties per year 90,000 to 125,000 

The majority of treating processe.s, with tiie exception of those 
noted below, use a similar form of apparatus, composed of a closecb 
cylinder with a movable door, pumps, tanks, etc. The piping and tlie 
pressure limit of the cylinder .may dili'er somewhat in minor details, 
but the same cylinder can be used both for the zinc chlorid treatment 
and for the creosote treatment. 

COST OF VAKIOUS TEEATMENTS. 

The choice of the kind of treatment to be used will depend (1) on 
the original cost of the wood; (2) on the cost of treatment; {$) on the 
increased lerigili of life obtained. Detailed accounts of the methods 
of treatment will be found elsewhere. At the present time it is of 
interest, howeyer, to compare briefly the cost of the yarious treat.- 
ments. For this purpose the cost of treating railroad ties is taken as 
a standard, since more attention is now being paid to them than to 
other classes of material. 

CREOSOTIXG. 

Creosotiug, as it has been done in the past, is the most efficient and 
satisfactory method of preserving timber. Well-creosoted wmod is 
known to last indefinitelju Where a high-grade oil is used this treat- 
ment will in the long run prove the most satisfactory. At the same 
time it costs approximately 90 cents to f 1 to obtain a creosoted yellow 
pine tie. The scarcity of creosote, as well as its high price, has pre- 
vented its general adoption, but investigations are now under way to 
secure new sources of siippl^^ of this valuable material. 

If we compare the actual cost of untreated white oak and creosoted 
red oak or creosoted loblolly pine, assuming that the untreated tie 
lasts ten years and the creosoted tie twenty, we may establish the 
following: 


fbst of untreated irhJte oak and of creosoted red oak or lohloUp pine ties. 


\ 

\ 

\ Cost of tie iind annual charife. 

Untreated 
' white oak 
<10 years’ 
life). 

Creosoted 
red oak or 
loblolly pine 
. (2Q years*, 
life). 

Cost' of tie 

§0. 8f» 

80.40 

.45 

.85 

Cost of treatment 

Total cost of tie ■ i 

.85 

Annual clmrge on a basis of 4 per cent compound iiUerest 

'' . 105 ■ 

. 00:; 

Animal chargo for renewal at a cost of §0.19 for baudling and 
placing 

,010 

.000 

. 000 

! Total an nual charge 

A2l 
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The annual charges of untreated white oak, untreated red oak, and ' 
treated red oak are as follows: 

For a white oak tie lastiiig 10 j^ears SO. 121 

For a reil oak tie lasting 5 years 124 

For a red oak tie creosoted, lasting 20 years 069 

These figures show that there is at this time a considerable siu'ing 
in using* creosoted inferior timbers, and this saving* will probabl}'' 
increase ' as the years go on because of the appreciation in price of 
white oak, longleaf pine, and other high-grade timbers. 

Where oil is used, success is possible onl}" with a good grade of tar 
oil. To secure this, it is important to have some S3cstem of inspection 
which can be applied to every shipment, which shall be as simple as 
possible, and which shall effectively test the quality of the oil. The 
following specifications are now being urged for general adoptioti by 
the Bureau of Forestry, and indicate what is considered a high-grade 
oil by the best European standards: 

(1) The tar oil must be clear, that is, there must be no substances in 
suspension. This is best tested by putting a drop of the oil on a piece 
of filter paper. 

(^2) The specific gravity must be about 1.04 to 1.10 at a temperature 
of 20^^ C. The boiling points must be as follows: Up to 150^ C. noth- 
ing must come off‘; up to 200^ C. not more than lO per cent 
come off; up to 235'^ C. not more than 25 per cent may come off; up 
to 355° C. at least 00 per cent must come off. 

(3) The oil must be soluble in benzene or in absolute alcohol. 

Attention is called to the fact that specifications 1 and 2 apply only 
to oils which are completely liquid at 68° F. (20° C.). Certain high- 
grade oils made in this country contain amounts of naphthalene and 
anthracene which render them solid at the temperature above men- 
tioned. The specific gravit}^ of such oils should be taken at 2° above 
their melting point. It has been found that some of these oils also 
contain a small amount of matter which is not soluble in benzene or 
absolute alcohol. This is probably due to the presence of small 
amounts of free carbon. The px*esence of one-half of 1 per cent of 
such insoluble matter should not serve as a sufficient cause for the 
rejection of the oil. In making use of benzene as a solvent the insol- 
uble portion counted should not include water, which in itself will not 
dissolve in or mix with benzene. On account of local eonditioiis 
governing the supply and manufacture of creosote oils, the rejection 
of any oils should not be made on account of slight variations from 
-the specifications. . 

.. Creosoting as it is now conducted in the United 'States' consists of 
several operations. In the first place the timber is steamed, so as to 
allow the preserving fluid to penetrate into the wood more readily. 
The creosote is then forced into the wood under pressure. One 
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operation takes from eig‘lit to twenty “four hours. It has repeatedly 
been urged by the Bureau of Forestry that when timber is thoroughly 
seasoned there will be no necessity for the steaming operation. In 
none of the European creosoting plants is steaming resorted to, and 
their results as regards tlie length of life are eertainl}" be3"ond dispute, 
lleceiit tests made with creosote, and also with zinc chlorid solution, 
a substance of far less penetrating pow-er than creosote, have borne 
out this contention in every respect, and it is urged that wherever 
possible the steaming operation should be omitted. 

■At the present time several new processes for forcing creosote into 
the wood are being tried. Their purpose is largely to permit of a 
more economical use of this expensive material. While it is yet too 
early to give a definite statement as to their value, they may be briefly 
mentioned. 

THE EUPIXG PROCESS. 

The Riiping process consists in forcing air into absolutely seasoned 
wmod at a pressure of about 5 atmospheres. Without relaxing this 
pressure the creosote is forced in at a higher pressure, and a pres- 
sure of 12 to 14 atmospheres is then maintained for several hours. 
When the wood has absorbed a sufficient quantity of tar oil all pres- 
sure is released. The excess tar oil in the \YOod is then forced out by 
the compressed air in it. The total quantity of tar oil absorhed by the 
wood under this method is very much less than with the ordinary 
system. Extensive tests are now under way to determine exactly how 
much of a saving can be effected by the use of this process, which 
promises to be very successful. It seems very probable at this date 
that the process can be carried out with very much lower pressures. 

VACUUM STEAM PROCESS. 

A process is now being tried in Europe which has so far shown 
excellent results in an experimental way. Absolutely dry wood is 
placed in a cylinder, and tar oil at a temperature of 70^-^ to 80^ C. is 
run into the cylinder. The oil is left in the cjdinder from ten to fifteen 
mi mites, during which time a small quantity is absorbed b3Ahe wood. 
The oil is then pumped out and a high vacuum is maintained for about 
an hour. At the end of this period steam under pressure of 2 atmos- 
pheres is introduced into this vacuum for one to one and one-half hours. 
The object of this steaming is to cause the small amount of oil which 
is forced into the wood at first to be more evenly distributed through- 
oiii* the entire piece. The absorption of oil is extremely variable, 
depending upon the amount of sapwood in the timber. The process 
is still In the experimental stage. A slight variation of this process 
consists in the omission of the vacuum. A small qiiaiititjp of oil is 
first pressed into the wmod, the oil is then run out of the cydinder, 
and steam is admitted into the cylinder directly after this operation. 
This also is still in the experimental stage. 
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ZINC CREOSOTE PROCESSES; 

Efforts are still being- made in the direction of preTeiiting the 
leaching out of zinc chlorid by adding tar oil to the zinc ehlorid 
solution. ■ The so-called Eiitgei\s emulsion process is still used in 
Germany, but there is considerable objection to it because of the 
iincqual distribution of the tar oil in the cylinders, the pieces of wood 
at the bottom of the cylinder receiving large quantities of oil while 
those near the top receive very small quantities. 

Certain variations are now being tried by the Berliner Holzcomptoir, 
who add about 5 per cent of wmod tar, obtained from the distillation 
of beech wood, to the ordinaiy tar oil. This is said to make an 
emulsion with the zinc chlorid of a more or less permanent character. 
In this country the injection of zinc chlorid, followed by tar oil 
(the Allardyce process), is being used to a certain extent with excellent 
results. The difficulty wdth all mixtures of zinc and tar oil is that with 
a single operation a poor tar emulsion is likely to result, wffiile a double 
operation makes the treatment more expensive. 

The cost of treating a tie with zinc creosote, as compared with the 
cost of an untreated tie, ignoring tie-plates, and estimating the life of 
the treated tie at sixteen years, may be given as follows: 


Cost of untreated ties and of ties treated, 'with zinc creosote. 


Cost of tie and annual charge. 

Untreated 
tie (5 years’ 
life). 

Treated tie 
(16 yeans’ 
life). 


SO. 40 

. 

$0.40 

.25 

Cost of treatment 

Total cost of tie 

.40 

. 65 

Annual charge on a basis of 4 per cent compound interest ' 

.089 1 

.056 

Annual charge for renewal at a cost of $0.19 for handling and 
l>lactng 

. .035 

.009 

Total annual charge 

.124 

.065 


THE SUGAR TREATMENT (POWELLIZED wood). 

During the past summer aiv English inventor brought fonvard a 
process for treating timber with a strong sugar solution. The wmoff 
to be treated is Ix^iled in the solution by introducing steam into a tank, 
wdiich need not necessarily be a closed one. The boiling stops wdieii all 
the air has been driven out of the wood. After treating thepwood 
in the tank, it is dried graduiilty for several days, special care being 
taken to prevent too rapid evaporation. Three points are claimed 
for the invention: (1) That the process renders timber tougher and 
stronger; (2) that green timber can in this way be rapidly seasoned; 
(3) that the timber is to a certain extent rendered decay proof. 

It is probable that this process will prove valuable in the treatment 
of timber for purposes wdiich wull not expose it to moisture. Investi- 
gations to determine its actual value are now in progress. 
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ZIXC CHLORID TREATMENT. 

The cheapest preserving process, and the one most iioiversally 
employed in this country, is the treatment with zinc, clilorid- The. 
great difficiiity with this salt is that it leaches out so rapidly from tlie 
wood. Numerous improvements in the manner of treating wood with 
zinc dilorid have been made in the last year. It has been found that 
by using absolutely seasoned wood it is possible to treat certain kinds 
of wood b}" introducing the zinc chlorid solution directly into the tie 
without the preliminary and customary steaming. In this connection 
it is important to remember that the principal object sought is to obtain 
the greatest possilde penetration of the preservative. The amount of 
dry chlorid aljsorljed can be regulated easily enough by varying the 
strength of the solution. For the present the customary 24 per cent 
solution is recommended. 

The following shows the result of some tests made at the Las Vegas 
treating plant of the Santa Fe Railway, and may seiu'e as an illustra- 
tion of the subject just referred to: 


lieeord and remits of run. 

Yacuiim l3egun 5.50 |>. iiy 

21-inch vacuum 6.50 p. m, 

ZnCb pumped in 6.50 p. m. 

80 pounds pressure reached at 7.15 p. m. 

Started forcing back 10.15 p. m. 

Completed ' — 10. 33 ]). m. 

Ties weighed morning after treatment. 

Total weight of ties before treatment (118 ties used) pounds. . 10, 002. 5 

Average weight of ties before treatment do . . . . 89. 9 

Total weight of ties after treatment (without steaming) . .......... .do. . . . 21, 39%, 5 

Average weight per tie after treatment. - . — . - , , . . ... . . . . . . do. . . . 181 . 3 

Gain per tie . per cent. ^ ' 101, 7 


If compare the cost of inferior timber ties, estimating their life as 
five years, with that of the same kind treated with zinc chlorid, making 
the very safe assumption of a ten years’ life for them, and again with the 
same number of ties made from long-lived timber, untreated, estimated 
as giving ten years’ seiwice, we get the following approximate figures: 


Cost of treated and unireakd tics of inferior timber and of imireated ties of long-Ured tim ber. 



Untreated tie. 

Treated tie. 

of tie and annual charge. 

Inferior tim- 
ber (5 years’ 
life). 

Loiig-lii'ed 
timber (10 
years’ life). 

Inferior tim- 
ber flO years’' 
life). 

Cost ot tie 

80.40 

80.85 

80.40 

.16 

Gofctt O'f treatment. - 




Total omtof tie 

.40 

.85 

.56 


Animal charge on a basis of 4 per cent compound 
interest 

.t)89 

.105 


Animal charge for renewal at a cost of ^.19 for 
handling and placing 

: ' .0® 

.016 

|, , A '.i.'Ott'''' 

■ ■ ' ' .016 


Total annual charge. 

.124 

. 121 

* .085 

42,500' 

Annual charge for 500, C09 ties 

62,000 

60,500 
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The principal points considered may be briefl}' sumiiied iip as 
follows: 

(1) It is more profitable to treat inferior, clieap timbers, siicli as 
loblolly pine and red oak, than longleaf pine and white oak. as the 
latter timbers take treatment very poorly. 

(2) It w'ill pay better in the long run to treat' tliese inferior t!inl:)ers 
with a preservative, for the annual cliarge is thereby brought down 
to a low’ er point than when untreated timbers are used. 

' (3) All timbers should bo thoroiighl}^ seasoned before being treated. 
Seasoned timber not takes treatment better and consequently 
has longer life, but it is also easier to handle. 

(4) For the present, the following preservatives are recommended: 

For fence i^osxs. -—Fence posts, if they are to be preserved, can be 
either charred or treated when absolutely dry wdtli such substances as 
carboIinoLim, spirittine, or tar oil. The}’’ can also be soaked in corrosive 
sublimate. Telegraph and telephone poles can likewise be treated by 
applying hot tar oil, carbolineum, or spirittine. 

Fob structural timber. — When structural timber is to be used in 
large quantities, and where the odor is not objectionable, this class of 
material should he treated with creosote, using about 10 pounds of tar 
oil per cubic foot. Where only a slight protection is necessary, tar- 
oil products can be applied from the outside provided the -wood is 
absolutely dry. 

For ties. — The treatments recommended for ties at present are 
three: 

Greosoting , — The creosote should be of a high grade, as per speci- 
fications already given. About 10 pounds of oil should be used per 
cubic foot. 

Zinc cMorid. — Zine-chlorid treatment is the cheapest recommended 
at the present time, and the only modification suggested as to its use 
is the omission of the steaming stage whenever, after suflSicient trial, it 
is found that this can safely be done. 

Zinc cJil&rid and tar oil . — The treatment of porous timber with zinc 
chlorid, followed by a treatment of 3 pounds of tar oil, is recom- 
mended as a process which will give good results. 

It is probable that within the next six months one or another of the 
new" processes will have been tested sufficiently to warrant its being 
recommended. 

For piling. — The only treatment recommended for piling is the tar- 
oil treatment. This is true whether the pile is to be used in structural 
work on land or for marine work. The only di’fference between the 
two is that piling used in marine work ought to have very much more 
tar oil. The following quantities of tar oil per cubic foot 'of timber 
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are recomiiiended: For ii.se in fresh water, 16 to IS pounds of tar oil; 
for salt water, iii the latitude of New York, 12 to 14 pounds; between 
Nevr York and Florida, about 20 pounds; and for Gulf points, 22 to 
25 pounds. For Pacific coast points larger quantities of oil are 
required in northern latitudes than for xktlantic coast points; so at 
Seattle at least 20 to 22 pounds of oil per cubic foot should be used. 
The tar oil used for marine -wash should have a high percentage of 
naphthalene. 

In general, the porous woods should have preference. It will pa}" 
better in the long run to use treated lobloll}" pine for piling than 
loiigleaf pine. The unsatisfactory results obtained by many with 
creosoted piling can almost always be traced to poor treatment with 
poor material. 



SOME SOIL PEOBIEMS FOR PRICTICII FARMERS. 

By E. C. Chilcott, 

Professor of Geology and Agronomy in the South Dakota Agricultural College, 

INTRODUCTION. 

.That the practical farmer, the tiller of the soil, should thoroughly 
understand the soil that he tills is a proposition so self-evident that at 
first thought it would seem useless to discuss it, and yet careful obser- 
vation will surety make us realize how slow practical farmers have been 
to avail themselves of the knowledge within their reach concerning 
the soil, its origin, and its properties. The responsibility for this 
condition of affairs does not rest entirely with the farmers themselves. 
It is largelj^ the result of faulty methods of education in our common 
schools, high schools, and colleges. 

STUDY or GEOLOGY AND SOIL CONDITIONS. 

In many of the common schools the study of physical geograph}’- is 
either entirely neglected or taught by instructors who know little 
more of the subject than is contained in the very elementary text-books 
used, who have no knowledge of geology, and no conception of the 
very intimate cormection between physical geogmphy and the agri- 
cultural resources of a country. Many of these teachers have never 
had an opportunity to learn at first hand from nature the things they 
are expected to teach. They are not to be blamed for this condition; 
it is one of the very unsatisfactory results of our system of education, 
wliicli places the instruction of the young, especially in the rural 
schools, in the hands of inexperienced teachers. Such teachers can 
not be expected to impart a broad and comprehensive knowledge that 
will be of value to the practical farmer in after life, for they do not 
possess it themselves. 

Much has been written lately in favor of teaching agriculture in the 
public schools; but, until teachers can be found who can teach physical 
geography and geology from an agricultural standpoint, there is little 
prospect of finding competent teachers of agriculture. 

TEACHING GEOLOGY IN HIGH SCHOOLS ANE AGRICULTURAL COLLEGES. 

The teaching of geology in high schools and colleges is not much 
more satisfactory. Even in man}" of the agricultural colleges vei’y 
little attention is given to geology, and what little instruction is given 

, 44 ] ' , 
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is l')y teaeliers who have no knowledge of agricalturcv and vdio, coiise- 
C]_iientl}Y do not attempt to teach the student the close coniiectioii between 
g'eologT and agriculture. 

Geology is so broad a subject that teachers of this science are almost 
forced to select some quite restricted branch of tlie subject along- wliich 
tliev will specialize, to the partial or entire neglect of other branches. 
ITiiiortiiiiatelv, we have very few geologists v^ho have specialized along 
the line of agricultural geology. The agricultural colleges should, 
and it is to be hoped that in time they vdli, turn out young men well 
equipped to teach- geologic from an agricultural standpoint. 

TIIK, STUDY OF FIIVSICAL GEOOEAiMiY BV THE FAR.MEK. 

In the meantime, what is the practical farmer to do, who realizes that 
lie does not possess ilie knowledge of pliysical geograpliy and geology 
necessary for intelligent comprehension of the practical 'problems in 
eoiinection vdth the tillage of the soil, in order to supply the defects in 
bis early education'? 

First, let the fanner procure a copj" of any one of the numerous 
standard modern elementary text-books of physical geography. No 
farmer of average intelligence and a fair knowledge of the English 
language, who will bring to the task a mature mind, more or less prac- 
tical experience and observation, and an earnest desire to learn, will 
find any difficulty in mastering the subject, as set forth in such a text- 
book, in a very short time. He wdU not find it necessary to learn so 
very much that is entirely new to him, but he will be brought to see 
the relations and bearing of many facts that he w^as already familiar 
with. He wnll frequently be surprised to discover what a fund of 
valuable information he had gathered from experience and observa- 
tion, but had not been able to use because his attention had never been 
called to the bearing and relation of these facts. 

If there are young members of the family who are studying or. have 
studied physical geography in school, tlie}^ can materially assist their 
eiders in the study; and, furthermore, it will be a great stimulus to 
these young people if they find the subject has a practical side of siicli 
importance that their parents are interested iii it. The practical knowl- 
edge and experience of the mature man will supplement the theoretical 
knowledge of the student, and they will be mutiiall}" helpful to one 
another, 

THE STUDY OF GEOLOGY BY THE FAKMER. 

Having become familiar with the subject of pliysical geography, the 
next step should be to take up the study of some elementary work on 
geology. In selecting a text-book the name of the author is nofc/of''so' 
much importance as that the work itself be up to date. The science of 
geology is advancing so , rapidly that all the publishers , of standard 
text-books find it necessary to make frequent revisions, and only the 
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latest editions siioiild be used. It is a quite generally accep(':ed opinion 
among those who have never studied geology that it is so profound, 
not to say iiiysterious, a science that only those with college training 
can comprehend it. Such an opinion is entirely erroneous; for vvhilo 
it is true that the geologist who would undertake origiiial investigation, 
either in the field or in the laboratoiy, must ].)0 well grounded i,n the 
sciences of mineralogy, chemistry, physics, biology, astronomy, and 
mathematics if he expects to take a i)lacc among the leaders of the 
profession, it is also true that these investigators are able to expound 
many of the complex problems in geology in language easil}" compre- 
hended by any person of ordinaiy education; and this has been done in 
the cl emeu tar}” text-books in use in the schools. 

In no other vocation, with the possible exception of mining, is a 
knowledge of the fundamental principles of geologj^ more necessary 
than in farming. It might even be questioned whether the miner is 
able to utilize the teaching of geology as fully as can the farmer; for 
while the miner must possess some knowledge of structural geologj^, 
gained either from books or from experience and observation, the 
farmer finds a knowledge of all the subdivisions of geology equally 
serviceable to him. A knowledge of dynamic, structural, and physio- 
graphical geology gives him an insight into the origin and character- 
istics of the soil, the tillage of which constitutes so large a part of his 
Tocation, while a knowledge of historical geolog}^ shows him how all 
the plants and animals with which he has to deal have slowly developed 
from lower and simpler forms. In fact, the work of the farmer and 
stock breeder in improving cultivated plants and domesticafed animals 
is simply a continuation of the process of improvement carried on by 
nature before man existed, and for a long period after his advent, and 
before he had developed in the scale of intelligence to the point where 
he began to recognize the benefit to himself that would result from his 
taking advantage of the forces of nature to shape animals and plants 
to his rapidly increasing needs and wants. 

There are very few practical farmers who will not find it profitable 
to devote some time to the study of physical geog!*aphj and geology 
after their minds have matured and they have acquired a store of 
practical experience. ■ 

The extent to which the study should be carried must necessarily 
be determined by the tastes and intellectual bent of the individual 
concerned, but it should certainly be sufficient to enable him to read 
intelligently the various reports issued by the United States and Ms 
own State geological surveys. He should make himself thoroughly 
familiar with tliesC' reports, at least so far as they deal with the" condi- 
tions in his own State, or with broader and more general problems 
with which he will have to deal as a practical farmer and business 
man. In this day of world-wide competition it is not sufficient that 
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the farmer .shall be acquainted with liis local conditions only. He 
must possess a ^^eneral knowledge of tlie conditions surrounding those 
with whom he is to compete in siipphung' the world with its food 
products. Coiniiiercial geogmphy is a subject with which all producers 
as 'Well as all dealers should be familiar. 

No doubt many farmers who read the abo^'e 'will say that this is 
siiiiply theorizing, and that it is not practicable for a farmer to under- 
take such a course of stiuHu It is hoped that the writer may be 
excused for stating that he is and has been for twenty years a practical 
farmciu and that the al>ove opinions are the outgrowth of Iiis personal 
experience as such, 

ESSENTIALS FOR THE PKOGRESSITE FARMER. 


Yv itii the knowledge above suggested the farmer is in a position to 
keep abreast of new developments along agriciiltiiral lines b}^ keeping 
in close touch with the agricultural college and experiment station of 
his own State and with the United States Department of Agricultore. 
He will also be in a position to take up lines of investigation and 
experiniciitation for himself upon his own farm that will not only add 
to his prosperity, but wdll give him an added interest in his farm life. 

HOME STUDY OP SOIL PHYSICS. 

In nearly all of the more progressive agricultural colleges of the 
country, laboratories are equipped -with quite extensive and elaborate 
apparatus for the study of soil physics, as is fully described and 
illuBti'ated ill a recent publication of the Umted States Department of 
Agriculture.® All farmers who can take a coarse in soil physics in one 
of these institutions should do so; but there are thousands of intelli- 
gent, progressive farmers who can not spend the necessary time away 
from their farms. These farmers, however, need not feel diseoui'aged. 
There are a great many very important problems in soil phj^sics that 
must be solved on the farm if they are ever to be solved, and, indeed, 
the value of laboratory training and stud}" depends entirely upon the 
character, experience, and practical knowledge of the soil, and its 
behavior under actual held conditions, possessed by the teacher. The 
ultimate object of ail study of soil physics b}’ those who are fitting 
themselves for practical farmers is to become so thoroughly acquainted 
w"ith the various types of soil with 'which they are likely to have to 
deal in actual fanir operations that they wall be able to recognize them 
as soon as they see and handle them, and to know the crop-producing 
powers of each under the conditions where they are found; to be able 
to decide what methods of tillage will place each in the best possible 
condition for the crop to be gro'\\m upon it under varying climatic 

Bulietin Ho. 127 of the Ofhee of Expenment Stations. 
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conditions, and how best to supply any lack of plant food that may 
exist. 

There is no doubt that most of this knowledge, inust be acquired in 
the field, under actual farm conditions. La].)oratory methods of instruc- 
tion that will assist in acquiring this knowledge without obscuring the 
objects sought are to be commended. But the time and energy of 
the student must not be so taken up with mastering the details of the 
methods adopted for establishing certain facts as to lose sight of the ob- 
ject for which these facts are sought. The teacher must constantly 
keep before the miud of the student the practical application of the 
principles demonstrated in the laboratory. 

STUDY OF MECHANICAL (MI AKACTERISTIC'S OF SOILS. 

Every practical farmer should know something of the mechanical 
characteristics of different types of soil, and particularly of those with 
whicli he has to deal on his own farm. If he can have made for him, 
by some com|)etent person, mechanical analyses of the various types 
of soils with which he has become acquainted through practical expe- 
rience and observation, he will be able to see the causes of some of the 
productive peculiarities of these soils that he has already observed but 
can not explain, and in many other wajus the knowledge gained from 
these anah^ses will be of value. For a practical farmer to uiidertako 
to become an expert soil analyst is, however, a waste of time. The 
same may be said of nitrogen and specific gravity determioations and 
many other laboratory processes required of students in some of the 
agricultural colleges. "^‘Art for art’s sake” is nowhere more out of 
place than in laboratory instruction in soil physics for the practical 
farmer. 

REQUISITES FOR THE SUCCESSFUL TEACHER OR IX VKSTiaATOR. 

The above remarks do not, of course, apply to those wdio are fitting 
themselves for teachers or investigators in the theory of soil physics, 
for to them laboratory work is of the highest importance, and such 
ivork offers a very inviting field of usefulness for thoseAvho are fitted 
for it. It is most important, however, that every teacher or investi- 
gator in agriculture should be thoroughly familiar with the soil and 
with all farm operations. He should know how the different soils 
behave under different methods of tillage in the field, iiiider all the 
varying climatic conditions that are to be met with in the country 
where he is located; and in addition to this he should have a broad 
general knowledge of conditions, methods, and results in other parts 
of the world. He should have a good working knowledge of geology g 
physics, and cheinistr}?^, in so far as they apply to the soil and plant 
production, and he should not only be familiar with the results obtained 
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by specialists in laboratory investigations in soil physics, hut also with 
the methods used in their investigations. Without these qualifications 
he can not be a siieeessf ul teacher. 

The iarmer slioiild have tlie same general knowledge of the soil, 
agriciiltiiral niethocls, and climatic and economic conditions as is needed 
by the teacher or investigator. He should also be acquainted W'itli 
the results obtained })y these investig'ators, though he need not be able 
to perform the laboratory manipuiations. There are thousands of 
successful business men who never attended a business college and 
who know nothing of the methods of instruction employed in them. 
Although many of our ]:)est farmers attained their success without 
direct assistance from the agricultural colleges and experiment stations, 
all of them have profited very largely from the indirect l)enefits they 
have reeei\T^d from these institutions, which liave, by investigation 
and teaching, added bo enormously to the geneml store of knowledge. 
Tills knowledge has become public property, Pviicl has benefited thou- 
sands of men who have never come in direct contact with any of these 
institutions. 


EELATION OF THE SCIENTIST TO THE FAIIMER. 

Farmers as a class are conservative, and they have not been as quick 
to grasp indirect benefits as those engaged in other vocations. The 
reason for this is largely their failure to realize how, by a little effort 
on their part, they can fit themselves to make available the vast vstores 
of more or less theoretical knowledge accumulated by the scientists. 

On the other hand, there has been, and still is, a tendency on the 
part of some scientists to belittle the value of the knowledge and 
experience of those unacquainted with the mere machinery that they 
have used in obtaining their knowledge. Abetter understanding is, 
however, being brought about between the practical farmer and the 
experiment-station worker. The very best men in the agricultural 
colleges and experiment stations frankH admit that many practical 
farmers who know little or nothing of the methods adopted b}" scien- 
tists, nevertheless, have, by observation and practical experience, 
gained such a knowledge of the soil and its requirements for crop 
production that they can, from a simple examination of the soils with 
which they have become acquainted, make a reliable estimate of their 
crop-producing capacity. 

What is needed is that the scientist should be thoroughly acquainted 
with the soil and plant growth under actual field conditions, and should 
know the actual results of the various methods of tillage and farm 
management, although he does not perform any of the actual opera- 
tions of the farm himself, and that, on the other hand, the farmer 
should keep himself posted as to the actual results of the investigations 
carried on by the scientist., 
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All information given to th'o farmer by the scientist, either in the 
class room or through publications or public lectures, should deal 
with results a-iid not with details of the methods by which those results 
'W'ere obtained. Only such ■ information should b<3 giyerr concerning 
the details of th.e methods used to obtain the results as will enable the 
farmer to , judge intelligentl}^ of the value of those results. And in 
giving these details the scientist should be absolutely frank in admit- 
ting the defects and limitations of his methods. Field conditions can 
not be duplicated in the laboratory, and laboratory results wdl I, not 
bold good under field conditions, although certain genefal principles 
may be demonstrated l\y laboratory methods. 

CROP ROTATION, METHODS AND VALUE. 

Among the many problems that may and should be worked out both 
at the agricultural experiment stations and upon private farms, few 
can be found that are of greater importance and of more universal 
application than that of crop rotation. 

Some very significant facts are brought out in the article upon 
^‘Fraetices in crop rotation,’- contributed to the Yearbook for 1902 by 
George K. Holmes, of the Division of Statistics, Department of Agri- 
culture. He says: 

Haphazard is a mild word to describe the impression given by the reports of the 
correspondents with regard to the rotation of crops in many counties and parts of 
counties of the United States. Although there may be an annual change of crop on 
the same land, this change is so uncertain, so unsystematic, tliat at first it seems 
impossible to establish order out of the chaotic mass of partitailars. 

In another place Mr. Holmes sajxs: 

A diminution in the degree of rotation hardly api3ears until Ohio is passed, and 
then the diminution is gradual until in the longitude of middle Kansas rotation is of 
the simplest, when existing at all. 

In the same aiiicle, speaking of the use of f eiiilkers, is 

There are still extensive regions in the United States where bars manure is con- 
sidered a farm nuisance. In a county in Oregon the neigh l>or is welcom^^^ to haul 
away this manure, and that neighl^or is likely to be a thrifty German with a large 
garden; in otlier Oregon counties the manure is burned. In a Galifornia county the 
manure Is dumped into ravines; it goes to the creek in Oklahoma; it is hauled to a 
hole in the ground or put on one side of the field in Kansas; South Dakota farmers 
burn it to be rid of it, and sometimes burn it for fuel. In North Dakota farmers haul 
barn manure to piles and leave it there until it disappears; farmers in Missouri deposit 
it by the roadside, and in Idaho scrapers are used, and it is often seen piled as high 
as a barn.” 

In many counties between the Mississippi River and the Pacific Ocean farmers not 
only find barn manure a nuisance, hut they have a grievance against it, claHiiiiig in 
South Dakota that it produces dog fennel, elsewhere that it produces other weeds, and 
in various counties that it has such an effect of ‘‘poisoning” the soil .that farmers are 
'-afraid of it. 
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The foregoing* statements are all true, but they ought not to be. " One 
can not help exelaiiiii ng in the vfords of .Poloiiius, '" 'Tis true ’tis pit\"; 
mid pity “'tis Tis, true. '■ Not only are these statements true when 
applied to the localities mentioned, I>ut they would he equally true of, 
many other localities. 

The farmers are not alone to blame for this condition. In the article 
quoted the statement' is made that '"The farmer is in a rut, lacks 
i'liitiative, and needs help to get out.'’ This is true, and to a certain 
extent always will be. Are the agricultural colleges and experiment 
stations doing ail they might do and ought to do to help the farmer 
out of tins rut .^ In some States, yes; in others, no. It would not be 
difficult to name some agricultural colleges where thousands of dollars 
are being expended amuialh" in teaching young farmers how chemical 
and physical analyses are made where absolutely nothing is being done 
in a practical, systematic, scientitic way to test the value of crop 
rotation and the application of manures under ordinary held conditions. 
Is there not, then, some ground for the "T*onteinpt of book farming"’ 
mentioned by Mr. Holmes as being felt b}" some practical farmers, 
and are not the colleges and stations in ixirt to blame for the condi- 
tion mentioned ? 

WOKK IN CHOP ROTATION AT EXPERIMENT STATIONS. 

There may be experiment station farms in the United States where 
it is impracticable or needless to carry on work in crop rotation, but 
it 'would be difficult to imagine where they are located. Most, if not 
all, shouid be carrying on experiments, not with one but with many 
systems of crop rotation. This work should be carefully planned and 
systematically and uninterruptedly carried on for a long succession of 
years. In fact there is no limit to the length of time to which it should 
be extended. It will become more and more valuable as time goes on. 
It should embrace not onl}^ those rotations which the experience of prac- 
tical farmers has indicated as best adapted to the local conditions in the 
State; hut it should also include others, both good and bad; those that 
seem to be bad may prove to be good, and those that prove to be bad 
may b<3 as valualile, as object lessons, as those that give better results. 

Ill connection with this work of crop rotation many other lines of 
work could be earried on, such as studies in the movement and conser- 
vation of soil moisture, application of fertilizers, methods of tillage, 
nitrification, leaching of soils, effect of green manuring, and the growth 
of leguminous plants, etc. But these should be considered as accessory 
to the main problem of crop rotation. Crop production thi’ough a 
long term of years should he the crucial test of the value of any 
rotation, and these results should never be obscured liy the introduction 
of any side line. 

As a rule, it will not be advisable for the practhail farmer to carry 
on more than one, or at the most two, rotations on any one farm, A 
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system of crop rotation should be planned to last for generations, and 
should not be undertaken without careful consideration. The farmer 
slioiild become thoroughh" acquainted with the su].>iect before lie 
adopts any system. This he ought to he able to do hj applying to 
his own State experiment station. The men in charge of the work 
there ought to be able to furnish liim with more, and inore valiiablej 
information than he can obtain from any other source. Here, then, is 
a field for the practical application of the science of soil iilijnsies -where 
close cooperation between the practical farmer and the scientist can be 
mutually beneficial. 


rOHPARISON OF HUMID AND SEMI ARID REGIONS. 

Mr. Holmes, previously quoted, makes the following statement in the 
article mentioned: “In semiarid regions barn manure needs to be used 
cautiously on iinirrigated land.” He also mentions “the limitations 
of the semiarid regions,” and finally says: “ LTnirrigated lands in the 
arid and semiarid regions labor under such limitations that the}" can 
not be compared with other parts of the country in such a matter as 
crop rotation.” These statements, like the others quoted, are in the 
main true, but the limitations of the semiarid regions are not as 
restricted as might be inferred from the ivords quoted. Neither does 
it seem true to the writer that crop rotation in semiarid regions is so 
different from crop rotation in humid regions that the two can not be 
compared. On the other hand, it would seem that a comparison of 
the problems involved in crop rotation in the humid and in the semiarid 
regions would be of value in bringing out certain fundamental prin- 
ciples involved in both. The limitations are mainly in the kind and 
number of crops that can profitably he produced in the two regions, 
and the difference in this respect is not so great as might at first be 
supposed, as will be seen from an examination of the rotations given 
below. 

The main difference in the nature of the problems involved, between 
the humid and the semiarid regions, is that in the humid regions the 
most important object sought is the conservation of the soil fertility 
or plant food, while in the arid and semiarid regions it is the conser- 
vation of soil moivsture. Of course, neither of the factors can be 
disregarded in either region, l)ut the relative importance of each is as 
stated. In other words, the farmer in the liiimid region is mainly 
interested in the chemical problems involved, wdiile in arid and semiarid 
regions the most important problems are those of soil physics. 


USE OF BAENYARI> MANURE. 

What lias been quoted from Mr. Holmes concerning the need of 
caution in using barn manure is true, and it is true because the phys- 
ical effects produced l.iy an application of the manure are often of 

1 AlffOS- 39 



450 TSAEEOOIv OF THE BEPAETMENT OF AGKieULTiTp,E, 


greater importance than the eliGmical ones. It is quite frequoiitlj the 
ease that the bad phA^sical effects of the apphication more than offset 
the beneficial chemical ones. But when this fact is recognized and 
due consideration is given to these ph 3 csieal effects, manure can be 
applied ill semiarid regions with beneficial results without clanger to 
the piijcsical condition of the soil. In summing* up the results of ' some 
experiments in the application of manure to wdieat, conducted by tlie 
Tvriter in lSt>7 and 1898, and published in Bulletin No. ‘79 of tlie South, 
Dakota ex:periii}ent station, the following statenieiits are made: 

Tlie farmer should fully tuiderstand that while the application of barnyard inaiiiire 
to tiio .?oiI is certain to Iiave a benehcial effect by adding to the store of plant food, 
its eiieet may not Ije apparent in the results of the first crop after the application, 
and tliat the immediate mechanical or physical effects upon the soil may be either 
l)eiieficial or detriiiiental, depending upon the character of the soil, tiie kind of 
inaiiure, the time and method of application, the nature of tlie crop, a,i.id the character 
of the season as to iiiolstiire and temperature. 

The soil of the farm should be considered a bank in which tlie surplus resources 
of tlie farm, i,n tl;ie form of plant food, sboiikl be deposited with the imderstant.liiig 
that the surplus can not bo withdrawn at once, but is to remain until such time as 
the conditions are faro ruble for its utilization. With oiir light rainfall and' retentive 
soil the danger of loss from leaching is very slight. 

From our experience and observation \\e believe w'e are warranted in recom- 
mending as the surest method of guarding against the possible bad physical effects 
of the application of the manure that it be applied to land intended for corn instead 
of wheat; that it bo hauled direct from the stable during the late fall, wunter, and 
spring, and plowed under in the spring. The corn will be iike'ly to be benefited, 
and the wheat crop tliat should follow the corn will probably be improved as much 
or more than it would be if the' manure were a^iplied directly to that, crop.’ 

CaOF KOTATION AT SOUTH'- DAKOTA EXPEEIMEXT STATION. 

The tvriter has been engaged, in' experiments' in crop rotation ,at 'the 
South Dakota experiment station for the last seven years. Below is 
gii'c.].! a list of the various rotations which have been carried on, con- 
tioiioiisly and syst-einaticaliy^ for that period and a,re still under wniy: 

1. IdaXj barley, millet, "wheat, corn. 

2. , Wheat, oats, peas (fed wheat, roots. 

3. Oats, wheat, fallow, wheat, corn. 

4. 'Wheat, barley, peas ( plowed), « wheat, corn. 

5. Wheat, oats, corn, flax, millet (fed). 

6. Wheat, barley, peas (cut), wheat, corn (fed). 

7. Wheat, corn, wheat, oats., 

'8. Wheat, t-orn, oats, millet. 

9. Wheat, corn {manured), wdieat, oats* 

10., Wheat, corn, oats, , * 

« Where the words ‘'cut,’' “fed,” and “plowed” are used in parentheses,, after la 
crop th'ey indicate whether the crop was allo-wed to mature, and wasxui.r ordmrvested 
i'n the' usual manner, yvm fed off by sto-ek before it 'reached maturity, "or wab plowed 
under for green ,inanure. ' The wo,rd ‘"'‘manured” following a crop indicates that 
barn manure -was applied at time of planting. 
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11. Oats, fallow, -wheat. 

12, Barley, millet, -wheat 

pj. Barley, peas (cut), wheat. 

14. IVheat, wheat, fallow'. 

15. Wiieat, wheat, corn. 

16. Wheat, fallow'. 

17. IV heat, coni. 

IS. Wheat, vetch. 

19. Wheat continuously, no manure. 

20. Wlieat coiitiiiuously, manured every five years. 

21. Wheat continuousl}', manured every three years. 

22. "Wheat continuously, manured every year. 

23. Wheat seeded to hronie grass, bronie, brome, flax, w'heat, corn. 

24. Wheat seeded to brome grass, brome, l>roiiie, wdieat, corn. 

Space will" not permit more than the briefest Bie'ation of the resiilt.i; 
of these experiineiits; but in order to bring out the beiieficiaJ effects 
of a proper rotation under arid conditions the following table and 
explanation are given. The season of 1900 was one of the' most iioffi- 
yorahle experienced here for many years. Crops on mai^y neighbor- 
ing farms were a complete failure on account of the lack of safilcieiit 
moisture at the proper time, while the season of 1901 was a fairly 
favorable one. The yields given are the averages for plats in the 
aforementioned rotation, grouped together according’ to the kind of 
crops which immediately preceded the ivheat and oat crops, respeetivoly . 


Tlelds oftvheai and oats in dWerent rolaiions compared for ammfavorabh^ and fiwrable 

scaMm. 


'Rotation. 

' 

Xiim' 
ber of 
plats. 


1900 


1991 

Straw, 

Grain. 

RlHo, 1 
to— 

Straw, 

Grain. 

Ranh), 1 

Whciit after— 


Pounds. 

Bushels. 



Bushch'. 


Fallow' 

4 

2, 37.1 

15.00 

2.04 

2,848 

15, GO 

3. 03 

Corn 

fl 

2,280 

■ 13.91 

2.73 

2,958 

17.35 

2. S4 

Oats — .... — 

4 

1, 150 

8.96 

4.84 

2, 558 

10. 75 

'2. '54 

■ Peas "(fed) ' 

. 1, 

1, 920 

7. 16 

4.46 

2,660'' 

38.16 

2. 44' 

■ .Peas '(ent) — 

2 

1,645 

'■'4.66 

, , 5.87 

3, 020 

'14.6'G 

. 3. 48 

., Peas'(|>lo'wed niider) ...... 

1 

2,290 

14.83 

^ 2.57 

, 2,980 

t 17,00' 

' 2. '92 

Potatoes ■ ' 

1 

2,300 

13.38 

■ 2.88 

2, 870 

17.36 

2, 79 

Vetch 

1, 

,. 1,620 

7,16 

8.77 

2, 580 

35. 33 

2. SO 

Millet (cut)...... 

■ ' o 

1,773 : 

{>.55 

. 4.51 I 

2, 770 

,36.33 

2, S:> 

■ Mlliet,{'fed) 

1 

1,770 ; 

10.50 

. 2. SI 

3, Oil)', 

16.33 

3.08 

Wheat. 

t) 

1,435 ^ 

3, Cl) 

6. 03 1 

2, 805 

15.46! 

3.02 

Averag-c 


1, m 

9. 15 


2, S24 

i ' ' 16.38'i 









Oats after- 








TV heat - 

5 

2,046 

12.63 

5.06 

2,853 , 

|, 48,14 

l.,53. 

Corn 

3 

2,280 

28.75 

■ 2.48 

2, '343 

' 47. 59, 

1,54 

Average 


2,163 

20.69 


2,350' ^ 








j' , 47. 87 i 



■ This table show's that the average yield of wheat from 30 plats was hut 9. 15 buaheis 
per acre for 1900, while that from the same number of plats in the same rotations was 
16.38' bushels for 1901. ' * 
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The average yiehl of oats from S plats was 20.09 bushels i)e.r acre for 191)0 and 47.87 
liulhels for 1901. These figures fully bear out the conclusions arrived at from pre- 
vi« 3 us considerations, that 1900 was a very unfavorable and 1901 a fairly favorable 
season; Init in spite of the very unfavorable conditions which prevailed in 1900 there 
wei'e 12 plats out of the 30 that yiehled on an average 14.27 bushels of wlieat per 
acre. Four of these had been summer fallowed in 1S99, 0 had raised a crop of corn, 
1 a cojp of potatoes, and 1 a crop of peas whicli had been plowed under. The otlier 
18 [>lats yielded an average of only 6.23 bushels. Of these, 4 Iiad raised oats in 
1S99, 3 peas, 1 vetch, 4 millet, and 6 wheat. 

Of the 8 plats of oats raised in 1900, the 5 that followed wheat yielded only 12.63 
Inishels per acre, while the 3 that followed corn produced 28.75 bushels per acre. 

It will ]je seen that in tlie case of the wheat an increased yield of 8.04 bushels was 
oldained where the av heat followed summer fallow, corn, potatoes, or peas plowed 
uinler, while the ad\’antage of raising oats after corn instead of after wheat was 16.12 
luisiiels of oats. As a bushed of Avlieat is usually worth from three to four times as 
niiioh as a Imshel of oats, it rvonld have paid better to have raised wheat after corn 
and oats after wheat in all the rotations. 

TliO yic:]ds of both wheat and oats for 1901 were quite unifonn and fairly good, 
altln:>p.gh tliey were undoubtedly 2 or 3 bushels less than they should have been, 
jiidgiag from tiie groAvtli of straw. Thi.s reduced yield Avas caused by the very hot 
Aveather in July. It Avill ]>c noticed triat the heaviest yields of grain Avere from plats 
liaving ihe lightest growtli of straw, and the lightest yields of grain Avere from plats 
having the heaviest straAv, shoAving, as has frequently been obsein^ed, that Avhere 
tliere is a very rank groAvth of straw the damage from hot Avincls is usually greater 
than Avliere tlie growth has not been so luxuriant. Tliere seems to have been no 
a<l vantage from sowing Avheat on summer falloAv or corn land. In fact, the summer 
falloAV plats fell beloAA* the average by 0.72 bushel per acre. 

While AA’O should guard against forming too positive oi)mions upon an experience 
iiinited to six years, the evidence so far obtained certainly points veiy strongly toward 
the conclusion that, during years when there is a sufficient supply of moisture and a 
suitable temperature properly distributed throughout the growing season, good yields 
of wheat may be obtained from our average prairie soils, where the crop is properly 
liut in, without iniieh regard to the kind of crop the land has raised the preceding 
season. But when tiie supply of moisture is deficient for the season, or is not prop- 
erly distributed, a fair average crop can be produced Avhere a suitable rotation is 
practit-ed, while partial or total failure will result Avhere wheat is sown after a crop 
tlial: <hjes not leave the soil in the proper physical condition. In short, it would seem 
that our soils, after twenty years’ continuous cropping, have a sufficient supply of 
plant focsd trj produce good crojAs, provided tijo physical condition of the soil is such 
tliat tliere is'mionglx water to make this supply of food available to the plant, 

COAX'LirSION, 


From the results of the above experiments and from a residence of 
tweiitj 3xars in the semiarid regions, the writer feels warranted in 
stating* the opinion that in no part of the United States is the subject 
of crop rotations of' greaterimportance than in the' arid and semiarid 
regions. 

Crop rotation is onl}^ one of the many soil problems that should be 
worked out in the field at the experiment stations and by farmers upon 
their own farms; and the, farmer and the scientist s,hould kebp' iI:rclo^S0 
touch, so that each maj^ profit by the experience of the other. 
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® By R. W. Richardson, 

Special Agent, 2[lddle TR.S ‘^£/‘?2 Dlemon, Office of Public Itoad Piquiries, 
INTRODUCTION. 

Prior to the era of railroad building, which had its beginning in the 
decade following the close of the civil war, public road construction 
made the most progress in the States of the Middle West. This was 
under the toll-road S3'stem, and several of the States bordering the Mis- 
sissippi Eiver still retain the old toll-road enactments upon their statute 
books. These roads linked together the principal towns and con- 
nected the shipping and commercial centers with the interior. They 
daiW presented busy scenes of travel and traffic, being the sole avenues 
of transit, as there was not a single mile of railroad west of the great 
river in 1850 and but a limited mileage up to 1870. While the toll- 
road sj^stem, wdth few exceptions, has been abandoned, these roads 
still remain and are maintained and kept free for public travel out of 
the general road funds of the counties through wdiich the}" pass. There 
has been some further progress in road building in the counties con- 
taining importaiit cities, and there are man}^ substantial and beautiful 
stone and gravel roads leading to and from these centers. Some beneiit 
has also been derived from grading, crowming, rolling, dragging, and 
draining the common earth roads; but, with these exceptions, no gen- 
eral progress in pernianent improvement lla^s been made in the last 
half century. 

It is frequently asserted that, since the era of railway development, 
the railroad has assumed, to a greater and greater degree, the f unctioiis 
of the common road, and that the construction and extension of 
improved highw^ays are no longer necessary, nor are they an indication 
of progress. This is true only to a limited extent. Railroads can never 
supersede the common roads; almost eveiy ton of freight carried by 
them must be carried over highivays at one or both terminals, and the 
cost of this highivay transportation has a marked influence, not alone 
on the price paid by the consumer, but also on the profit realized by 
the producer. The highways are not only important as a means of 
local intercourse, but they act as feeders to the railway lines, thus 
becoming absolutely necessary to the perfection of modern trans- 
portation systems. The managers of the great raihvay systems of the 
country appreciate this, and are without exception actively favorable 
to any movement for better highw-ays. 


453 



454 YEARBOOK OB' THE DEPAETMEHT OF AGEICELTO.RS. 


FOSCES AT WOEK FOE HIGHVTAV IMPEOYEMEATo 

The extension of the free deliYcry of rural iiiaiis and the rapid 
cle\'elopmeiit of motor Yehicles are potent iiiiiuenees in adYancing tlie 
era of highway iiiiproYcment -in these States. It is hardly necessary 
to clweli upon the effect of rural mail-deliYery extension in creating 
the necessity for better roads. This dirision of the postal serrice has 
made it a prerequisite to the establishing of a rural delirery route, that 
the road must be placed and maintained in good condition for effi-cieiit 
service. But there is a lack of proper inspection. Some carriers 
endure the worst road conditions without complaint to the authorities^ 
while the postmasters, whose duty it is to report these road conditions, 
are, in iiiaiiy iiistauees, iiicliilerent and careless. However, the rapid 
extension of this system is having, and must continue to have, a com- 
iiiaodiiig iritliierice for improvement of the highways. 

The great mo tor- vehicle interests are now beginning to direct their 
atteiitioii to the necessity of improved roads. It can hardl}' l)e explained 
why these people, alert in business and devoting their energies to the 
perfection of the iiiotor vehicle, should have so long taxed their inge- 
nuity to construct a machine which wilt resist the strain of grades, 
rocks, ruts, mud, and all kinds of miserable road conditions, and 
devoted so little of their time and effort to improving the conditions 
primarily essential to the success of this mode of transportation. 

Other forces are hastening the period of highway betterment. The 
continued bad' roads of the past two- yeaus, caused by the wet seasons 
in the' Mississippi Valley States, have very materially affected the com- 
mercial i'literests of this section. ' The idea that good roads '' could 
be constructed and maintained by merely grading and draining the 
surface of the ground has been dispelled, and it is now evident that it 
will be necessaiT to surface these roads with some durable material 
which will render them permanent and efficient for traffic during all 
parts of tJie year, and especialij" those seasons when the roads ai*e most 
needed for the movement of products. During the winter and spi'ing 
ofiiiis year (1903)Avagon transportation in many of tliese rich valley 
States ivas almost wiiolly suspended for weeks at a time. Long aceus^ 
tomecl to these conditions, the people endure them \rith a patience and 
resignation tliey wmiild not show under an}^ other circumstances. 
What a cry w^ould go- up if the railway traffic of the coiintiy were sus- 
pended .for any such -period by reason of a failure £o provide properly 
co-nstriicted railways to meet the conditions of all seasons of the, year! 

Business men are learning .by experience that improved, - highwajns 
'are primarily essential to uninterrupted trade and to -their commercial 
.p.rosperity.' Their organizations are giving .active consideration to 
the problem,, of building"' durable public roads le-adi,ng to .and' from the 
tradi,ng centers-of -their respective communities. Re ta,il merchants are- 
seriously affected by bad ro-ads, which frequently entail loss of busine>ss, 



EOAD BUILDINa IN THE MIDDLE WEST, 


455 


or at least prevent a profitable seasoifs trade. When a country 
iiiercliaiit is thus affected the effect in turn extends to the wholesale 
dealer. Collections become poor, remittances are delayed, extensions 
of credit are asked for, stock is left on. hand to 1:>ecom,e shelf worn, 
and a generally iinhealth}" and profft-losing situation prevails. Com- 
mercial and industrial interests are, therefore, aAvakeniiig to the 
necessity of their cooperation in hastening’ the era of road biiiiding*. 

THE KUEAL POPLLATIOX AND THE EOADS. 

It has long* been considered in this country that the public roads are 
for the 'exclusive use and benefit of the people living in the rural 
districts, and that this class alone should be held responsible for their 
construction, care, and maintenance. This is an erroneous idea. It is 
true that in the Middle West a large- majorit}" of the population 
resides in the countiy, either in the small towns or on the fariiis. In 
Iowa, with a population of more than 2,200,000, there are residing in 
the countiy districts 1,650,000. In Missouri, with a population of 
more than 3,100,000, there are living in the countiy nearly or quite 
2,000,000; and conditions afe much the same in the other Middle West 
States. In this section the rural population has, during the ten ^xnirs 
ending with 1900, increased faster in comparison with the urban 
population than during previous decades. This has resulted from the 
building of trolley and steam-railroad lines. If such a result is pro- 
duced hj the extension of electric lines and steam railways, how much 
more may be expected when the common roads of the country are 
brought up to the same degree of perfection! It will speedily remove 
apprehension of the serious evils growing out of the overcrowded and 
congested condition of our cities; it will dispel the isolation of countiy 
life, and it will assure happy homes with pure air and elbow room for 
a larger ' element of our population. A large majorit}’- of the -people 
will be directly benefited' I>y' the improvement of the roads. ,It 
be asserted , that,, TisAdie .-gT-eater .numlxir 'of the .people .live in the 
country and as the agricultural 'i.n'te.res-ts are more direc'tly: lienefited 
by good -liiglnvays, it' is but just that they s.houki bear the burden 
■of their ' cost and n'laintenance. It must not ’be,overlo.'Oked, however, 
that the cities are"the centers. of commerce 'and wealth, 'the focus points 
of all public roads, and that they are sustained principal!}^- bj^.dhis 
rural population. The}^ should, therefore, bear their' |mrt in main- 
taining adequ,ate means of intercommunicati.o.n. ' As the whole, people 
are benefited .by, improved roads, all 's-hould share the bmxle.n -of thei.r 
cost and maintenance. The plan of .dep'dading upon, the rural districts' 
alone to provide durable, highways has -signally failed.' ,- 

REASONS FOR I.A'CK, OF FKOG'RESS' IN .'.EGA'D imriLDING,. ' '' 

:-That we have heretofo,re made no substantial progress in ro.ad build- 
ing may be -attributed ■ to ■ sevei’al causes. , 
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First. The excellence and rapid development of our railway systeiiis^ 
and our extensive waiterways. 

Second. Our long familiarit}’ with bad roads and the indifference of 
those in charge of highway" affairs. 

Third. The lack of appreciation of the social, conimercial, and eco- 
nomic marine of g*ood roads, and the fear of increased taxation on the 
part of the rural population. 

Fourth. The wasteful and iiieflective system of requiring personal 
service of the rural population on the highwa3^s. 

Fifth. The lack of general authority, intelligent supervision, pro- 
visions for equitably distributing burden of cost, and business methods 
in iiigiiway construction and maintenance. 

STATE AND XATIOXAL AID. 

Tlie experience of Europe in road improvement shows that the high- 
ways sliould be taken as much as possible out of the hands of local 
authorities and be administered by the State governments, Washing- 
ton recommended in a letter to Patrick Henry that the roads of Vir- 
ginia be taken away from the control of the county courts and be 
placed under the State authorities. Alexander Hamilton was an 
enthusiast on the subject of road improvement, and recognized thor- 
oughly that roads left to local authority would never be satisfactority 
built' or extended. 

The States of Massachusetts, New York, New J ersey , and Connecticut 
have made the greatest progress in the permanent improvement of their 
highways. The administration of the road afi:‘airg of these States is in 
the hands of competent State commissions of engineers. The roads 
are constructed under what is known as the State-aid plan, the cost 
being apportioned to the State, the county, and the local district, thus 
insuring proper system, supervision, construction, and maintenance, 
and giving the people, in return for money expended, good piiblic 
roads, which the}" welcome with growing appreciation. There seems 
to be an increasing sentiment in Middle Western States in favor of 
State and National aid in permanent road building. Eeplies to diiect 
inquiries in a majority of the counties in Iowa and Missouri have in 
nine cases out of ten been favorable to this plan. Practical experience 
in the older States has demonstrated that State administration and aid 
ill highway construction is a great step toward the solution of the road 
problem. The Government’s work for good roads at prcvsent is merely 
educational and experimental. It is now claimed by some that, if the 
Government can aid railwaj^s and waterways, and construct carriage 
drives through the National parks and reserves, and wagon roads for 
Porto Rico and' the' Philippines, there is no satisfactory reason, why it. 
may not lend aid to the improvement of the highways in the States, espe- 
cially the principal postal roads, thereby advancing the commereial, 
agricultural, industrial, social, and educational interests of the people. 
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ROAD BUILDING- IN, THE MIDDLE WEST. 

It is impossii)le in any State to provide a lit s^Lsteiii of lilgliwaj^s by 
the action of boards which have only local aiitiioritiv and which are 
neeessaril}" swayed b}" local, if not individual, interests. No good sys- 
tem of roads has ever been developed except under authority lodged 
in the hands of some central administration. Under other system 
we may expect at best occasional good i-oads, which will serve only the 
needs of those wdio jmj for them, while the poorer or less enterprising 
communities which may lie on either hand will do little or nothing to 
improve the roads. The principle of the State-aid plan is wmrthy 
of strong commendation to tha States of the Middle West, but not to 
the exclusion of all other means of securing road betterment. Ydhilc 
ill any case competent State supervision seems necessaiT to insure 
uniformity, and to establish at least a minimum standard for roads, 
there may be at the same time provision in the road laws of each State 
permitting localities, counties, or districts to provide for highway 
' construction by direct taxation, issuance of bonds, private subscrip- 
tions, or other means, and to build or contract for building their roads 
under general State supervision. 

Illinois, by legislative enactment, has named a commission to inquire 
into road conditions in the State, and also into the merits of the State- 
aid plan, and if it is approved to prepare a Mil embodying the principles 
thereof and making the same applicable to the conditions in that State, 
and to report the same to the next general assembly. The platforms 
of both political parties in the State of Iowa in the last campaign 
contained planks favoring this modern road legislation. The good- 
roads associations of the States of Arkansas and Minnesota, strongly 
supported by popular sentiment, have prepared, and wnll submit to 
their respective State legislatures, measures embodying the essential 
features of this modern road legislation. Other States are contem- 
plating similar action. 

ANTIQUATED METHODS. 

The sj^stem under which the public roads are managed in the States 
of' /the , Middle West is, antiquated and wasteful, each year: repeati,ng' 
the' experience of the one before in expenditure of money and labor 
with BO permanent good accomplished. The sum of money practically 
wasted under present methods in the attempt to maintain passable 
roads would cause alarm in any other business of such proportions, 
public or private, and would call for the most radical and prompt 
reform. 

There are in the State of Iowa 100,257 miles of public roads, 
including 1,039 miles of macadam and gravelroads, the remainder being 
common earth roads, of which about one-fourth are principal roads. 
These roads, judging from the last years, expenditure, cost, the, people' 

' of ,the State the sum of 12,650,000 annually. With the exception of,' 
the 1,039 miles of improved roads, of which there is no eomplaint, 
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everjr year there are periods of at jeiist three moiitlis-" diiratioii Y/lieii 
these roads are very bach at times almost impassable. For the past 
tiro 303ars a season of good roads has been the exception in that State. 
During the winter and spring* of 1903, movement of grain and other 
products from the farms to the elevators and stations was almost 
siispeiided for weeks at a time, 

Missouri has a total road mileage of 89,946 miles, of which 1,262 
miles are macadam, gravel, or slag* roads (PL LVI, lig. 1), while the 
i*eiiiainiiig portion are the natural dirt roads eomiiioii to the section. 
The people of the State spend about* $1,660,000 , on the roads and 
liigliwavs, and as a result they have rough, bad roads in a large part 
of the State all the time, and muddy, nearly impassable roads at least 
one-tliircl of the year. This showing for lowai and Missouri faiil y illus- 
trates the methods and results under the present management of roads 
and highways in the other States of the Middle West. If the money 
and labor expended each year on highways without permanent results 
vrere used under competent State supervision, it would revolutionize 
road making in- these States and bring* astonishing results within a few 
years. 

ROAD LAWS AXD CONDITIONS IN SEVERAL STATES. 

The road laws of the States of the Middle West as a rule follow the 
old-time models, with here and there -special acts permitting the con- 
struction of permanent roads by petition at the cost of the owners of 
abutting property. In some instances. the county or township boards 
having charge of road, matters may 'macadamize or surface a particular 
piece. of road or a, strip that i's' extremely bad, provided they can defray 
the cost from the general road fund. -Tn some .cases enactments enable 
the tow’'nship a,nd the county to share ‘with 'the adjoining property the 
..cost of the construction of some special stretch of highway. ' Though 
there are such exceptions as those just noted, still the old-time slovenly 
a'lid wasteful nietliods are in use in most of tlie road distiiets, ineladi,ng 
the old foiidiil method of ordering out the ha'ods to work the roads, 
generally under an i.uexperiencecl and incompetent overseer. There 
is probably no other feature which lias done so much, to maintain tlie 
low' state of road making as the forced-labor system. ■ It has bred a 
shiftless method of work which has led our people to look upon road 
b'liildmg .as a farce. T,here is no sitiiatio'ii in which the citizen makes 
,so luisat'isfactory an app-earance as when he is endeavoring to make 
the least -possible amount of labor count as a dayss work on the liigh- 
ways-of .Ms district. Iowa 'by a recent law has enlarged her roacldis- 
Mets to.fche lim.i'ts of her township lines, ''abolishing the forced-labor 
system,' and .requiring all road taxes to be paid in money. 'This -is a 
m'qsfc commendable step. The new law will create a siibsta'Utial ,,road 
fund' in. all .the counties in the State, and - if, the next' legislature will 
follow. this '.w.ith.ena-etme.nts under ..which this, money -may 'be properly 
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Plate LVI. 




Fig. 1.— The Joplin, Mo, Special Road District Committee Inspecting the Fine 
Roads Constructed of Mining Slag Under Their Supervision. 

[There are about 100 miles of these roads, built at a cost of about 3150,000.] 


Fig. 2.--JUNCT10N of Chester Levee and Bemis Roads, near Jackson, Tenn. 

[This road was built of novacnlite gravel, .shipped from quarries in Illin(>i.s by Samuel Lanea.ster, 
. city engineer, at a cost of §3,500 per mile.] 
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Fiiid intelligently expended we shall see a beginning made in road 
improveiiieiit in that State. 

Missouri devotes a portion of her saloon-license moneys to the 
permanent improvement of the highways, and a few counties are 
iiiakiiig favorable progress in permanent road extension. There are 
ample provisions in her statutes for the building of macadam roads^ 
their principal defect being that they require a petition from a iiiajorii}^ 
of the abutting landowners, upon whom is laid the entire burden of 
cost of the improvement. 

Owing to the large area of rich, deep alluvial soil, Illinois is said to 
have worse road conditions in wet seasons than aii}" other State in the 
Union. Good materials for making roads are not very liberally 
diffused over tlie. State, and it has not yet solved the diilieiilties of 
highway improvement. A large share of her $346,000,000 worth of 
farm products raised annually must be hauled through the mud. It is 
confidently expected that the new commission already referred to will 
present to the mext legisktui'e a road, measure which will receive its 
approval and thus inaugurate a State system for the improvement of 
the highways. A recent enactment provides for the preparation of , 
road material in the State penitentiaries for use by the counties. 

Tiiere are large deposits of a gravel, kno-wn as ‘GiovaciiliteU in the 
southern portion of Illinois, which is an excellent road-niaking 
material. The streets of the city of Jackson, in Modison County, 
Tenn., are paved with it, and the county has constructed about 7 miles 
of public, rogd of the same material (PL LVI, fig. 2). This mileage will 
be extended at the opening of the spring season, as the county has 
arranged for the issuance of bonds for some $300,000 for the improve- 
meiit of its roads. About 1,000 yards of road constructed of this material 
was built at Jackson by the operators on the Illinois Central good-roads 
train in the *spriiig of 1901. . It has endured heavy and constant travel 
and ■ traffic, and' is at this date in perfect .condition, having so far 
required no ,repai.rs. There is ,no ' road-making, ' material within con- 
siderable,, radius 'from Jackson, ■■while a deep, alluvial clay soil similar 
"/"to the 'Mack 'soil^ of Illinois' has", to be' dealt with iii' i’oad ■making. 
They prepare the foundation by proper gra^ding .and thorough rolling 
with a 'steam roller. The first course, which is ,of c.ominoii,, river " 
gravel, is shipped in from a distance of '"60' or '75 miles. ' This is .put 
■ on about. 4 inches^ thick and rolled; down to .about 3. ...Then ,a laje,!* .of 
about 4 inches of novaculite 'is spread on and rolled to about 3 inches, 
making the ■'full thickness of th6",roadbe,d about 6 inches. ,■ These roads 
are constructed with easy 'grades, 12 -to 16 feet in width, and .at a'u aver- 
,age 'cost of^ about 13,000. .per m'ile.,,/;,lt^is'' a /.singular fact' /that, while 
'.Illinois .complains of lack'; of material, 'Temiesseev' can .buy' and ..ship 
road, material 'from that Sta.te and build durable roads o^n a si'inilar soil, ■ 
and .that within a, reasonable cO'St. 
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Kansas lias built a iitiinber of miles of macadam roads in the yiciiiity 
of her penitentiary by utilizing her convict labor. Special road laws ' 
authorize counties and districts to construct permanent roads, and 
provide that their cost shall be equitably prorated upon the county, 
the road district, and the abutting property. 

The f riends of road improvement in Minnesota arc much encouraged 
over the passage by their senate of a bill providing for a State Ixjard of 
highway commissioners, and for a State tax of one-twentieth of a iiiill 
(ill addition to the general road thx) to be used in paying one-third of 
the cost of road improvement by the State, the remainder to be paid 
by the counties and local districts. The main highways are to be, under 
the control and supervision of this board. It is expected that this bill 
will liecoiiie a law at the next session of the legislature. There is a 
limited mileage of substantial and beautiful macadam and gravel roads 
in this State, especially in the counties of Hennepin and Eamsey, in 
wliicli are situated the cities of Minneapolis and St. Paul (Pis. LVII 
and LYIII). There are fine quarries of granite, limestone, and slate 
rock, all very good material, in various parts of the State. An excel- 
lent quality of gravel is plentiful along the numerous streams and is 
frecpiently found in extensive deposits. Minnesota, like the Dakotas, 
Nebraska, and Kansas, has an advantage over some other States hj 
reason of the vast area of level prairies, with a kind of soil which com- 
pacts well and affords perfect natural roads for nearly all the year. 
Blit in long wet seasons they become indescribably bad, and frequently 
impassable. With such natural road advantages, these §tates could 
build under State cooperation surfaced roads alongside nature’s roads 
and have ideal highways at all seasons. 

Arkansas presents every variety of road condition, from the moiui- 
tainoiis and rugged to the level and swampju She has every kind of 
road-making material in abundance, and well distributed. The State 
is making* creditable progress in road building, and the last legislature 
considered with favor a State-aid measure similar to the New York 
law. It was introduced too late in the session for final action, but it 
seems i*easonably certain to become a law at the coming session. 

KOAD MATERIAL. 

A quality of limestone rock similar to that of which the excellent 
tonipike roads of Kentucky, Tennessee, southern Ohio, and Indiana 
are' constructed is widely scattered over the States of the Middle West, 
and nearly all the macadam roads are built of this class of rock with 
satisfactory results. Trappeau rock is found in southern Missouri 
and Arkansas, There are rocks with fine road-making qualities in all 
the States, but not generally distributed. Gravel, limestone, mining 
slag, and otlier materials may be expected to lie immediately contiguous 
to the roads or to require at most a short haul by rail or water. 
Experiments have been made with burnt or vitrified clay or ballast 



OSSEO Graveu Road, 3 Years Old, 4 Miles North of Minneapolis. 
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OssEO Macadam Road, 5 Years Old, 3 Miles North of Minneapolis. 
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■with some promise of success. There are no oil roads in this section, 
and it is not believed that they could be made siicecssf tii, on account 
of adverse soil and climatic conditions. 

Large areas of tlie broad laiids of the Mississippi Valley are without 
any road material. , This renders road making more cliiSciilt and 
expensive. But as a rule it will he found that the increased cost of 
material is offset by the lessened expense of grading, on account of the 
level character of the lands. It is the rare exception when satisfactory 
road material can not be secured where desired at a price to justify its 
transportation, either rail or water. In the writer's work in 
these States, involving careful investigation and stud}" of the conditions, 
lie has not yet found an obstacle to h ighwa3mmprov erne nt which could 
not be overcome by the application of earnest, intelligent effort. 

ROAD CONSTRUCTION. 

The science of road building, as evolved from long experience in the 
countries of Europe and in maiw of our older States, is applicable to 
the conditions in the Middle West. In fact they are in position to 
profit hy the experience of other States, to take advantage of modern 
machinery and processes, and to build highways with much greater 
rapidity and at much lower cost. In this connection, it may be stated 
that it is impossible to gather any data that will jdelcl an accurate idea 
of the cost of building macadam or gravel roads. There is such a 
small aggregate mileage of improved roads in this part of the countiy, 
and the eoiistruetion has been under such diverse conditions, that anj" 
-positive statement of cost wotilcl be misleading and tend to confuse 
rather than to inform. 

The following statement from Mr. George W. Coolei^ county engi- 
neer of Hennepin County, Minn., will give some practical ideas as to 
construction and cost. 

'We have built in this county about 150 miles of gravel and 10 miles of macadam 
roads in the past five years. Our gravel roads are 10 to 16 feet wide, 6 to 8 inches 
thick, and cost |?700 to $2,000 per mile, depending on distance material is hauled. 

We put on our gravel roads from 18| to 30 cubic yards per station of 100 feet, or 1,000 
Jjp 1,700 cubic yards per mile. We do not roll the roads until they are from one to 
three months old, preferring to consolidate by travel and roil when settled by traffic. 

Some items of cost are as follows: ' ' 

Per cubic yard. 


Gravel in pit- , ■ - . |0. 10 

Loading . .10 

Hauling . ' ■ - - .'25 

Distributing and dressing road .10 


Total per cubic yard delivered on work - . . 55 


This makes the cost $650 to $936 per mile for one-mile haul. 

Our macadam roads are built 12 to 18 feet wdde and cost |3,000 to $5,000 per mile. 
They are constructed as follows: One layer of 2-xnch broken stone 4 inches thick, 
watered and rolled; then 2 inches of gravel binder, watered and rolled; then 4 inches 
of broken stone, 1 to 1| inches in size, watered and rolled ; then 2 inches of gravel 
for wearing surface, watered and rolled. 
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Teclinieal kiiowledge of the iiietliod of eonstruetioii and estimated 
costs of tlie different eleineiits of tlie work may be easily obtained 
from bulletins issued by the Office of Public Eoad Inquiries, and from 
seyeral eiigiiieeriiig works upon the subject found in public libraries. 

A FEW SUGGESTIONS. 

It is desirable for man 3^ reasons to preserve the natiiraklirt road along- 
side and parallel to the surfaced road where possible. 

It seems ■wise to- recommend, particularly for level coimtiw where 
material is scarce, the building of macadam and gravel roads from S to 

feet wide. Some will say: ’"These roads are not wide enough. 
Hove will two' loads of haj’^ pass on an 8-foot road?” The answer is: 
""Two loads of ha\’ seldom meet; usualty both are going to the same 
iiiai’ket at about the same time; so it is useless to construct a road to 
meet a condition vrhich seldom arises.'’ Of course, these widths are 
only for strictly coiiiiti\v roads, upon level lands where it is easy to 
turn oat. Oa main higiiwajcs, where travel is extensive, a width of 
at least !(> feet should be maintained. 

In these States it might be well that the vagrancy laws should have 
stricter enforcement, and that tramp and prison labor be employed 
upon tlie i"oads and in the imeparation of material. 

■ A common but erroneous impression prevails that when a road is 
once iiiacadaiiiked, graveled, or surfaced with an 3" hard material, it is 
tllell^'ffmshedocmd must en^^^^ for ever. An improved road needs 
constant attention, and unless this is given in a systematic manner like 
the railroads the road ivill rut, ravel, disintegrate, and go to ruin. 
Eallroads build and ballast their roadways to the highest standard of 
perfection, then emploj^ section men to keep up eveiw mile. 

EI3UCAT10XAL IVOIllC. 

The Office of Public Eoad Inquiries has done a great deal of experi- 
mental and edueational vrork in the States of the Middle West. A 
number of object-lesson roads have been constructed under direction 
of expert road engineers sent out b3" the Department of Agriculture. 
Schools of instruction, or conventions, have been held in eoiineetion 
therewith, hliich of the present interest awakened Ts the result of 
these efforts. Many bulletins treating the different phases of the rcjad 
subject in a practical and instructive manner have been freely dis- 
tributed to individuals showing interest. But there is still a great deal 
'of work to be done in the way of education and experiment to make 
the people accpiainted with the science' and art of highway building, so, 
■that they will appreciate the fact that good roads mean much in the 
social, religious, and intellectual development of their coinmuiiities, 
and rest upon a deeper foiindatio'n even than the demands' of commerce 
and agriculture. 



CONSUMPTION OF COTTON IN THE COTTON STATES. 

By ,1. L. Watkins, 

CfAlon Expert, Bureav of Statklics. 

. BEGINNING OF MANUFACTURE OF COTTON. 

The South began the manufacture of cotton at a very early date, 
and, althougli Beverly, Tdass., is credited vith the distinction of building* 
the hrst cotton mill in the United States (1787), the Historical records 
. of South Carolina show that during the same year a small mill was 
erected on James Island, near Charleston. Three years later (1790) 
a niill was put in operation near Statesburg, S. C., equipped with 
‘^ginning, carding, and other machines, driven water, and also 
spinning machines wdth 84 spindles each, with every necessaiy article 
for manufacturing cotton.’^ 

EARLY DOMESTIC MANUFACTURE OF COTTON. 

Prior to 1787 the domestic manufacture of cotton, stimulated by 
the results of the Revolution, was extensively carried on among the 
Southern planters. Thomas Jefferson, in a letter to M. De Warville 
in 1786, says: "‘The, four southernmost States make a great deal of 
cotton. Their poor arc almost entirely clothed in it in w'inter and 
summer.’’ ^ 

There are no trustwortly statistics showing the domestic consump- 
tion of cotton in the Southern States during the first half of the past 
century, but it is quite certain that practically the entire slave popu- 
lation, as Tvell as the poorer' class of whites, continued, as during the 
..period alluded to- by Mr. Jefferson, 'to. -be clothed, in homespun cotton. 
Even 'at the beginning of The civil war' almost, every we Ihregulated 
plantation in ■ the South had its equipment of. spind',les and cards and 
looms. The same may be said of the homes of the |X>orer white' people 
' of those days. Just how’’ much cotton was consumed in this manner is 
unknown. In 1800 the production of cotto'n in the IJiiitec! S'tateS' wm.s 
■ estimated at' 35, 000', 0,00 pounds, of which 17,800,000 -were' exported. 
The quantity nianiifactured i.n the whole country exceeded 8,000,000 
pounds, or, say, 35,555 bales ’(225 pounds each), only about “500 of 
which "Were coiisuiiied in regular establishments."’ '^ ' As 'the ‘"Tegular 

o BMi apis History of American Man nfiictures.' ■ 

^Jefferson’s Writings, etltel by H. A. IVashingtoii. 

^’Gallatin’s Report on American M-anufactares,, April, 1810. 

.,m ' ' 
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establisliiiieiits'' alltuled to Yrere located in the New Engiand States, 
about 7,887,000 pounds must have been coosiiined in the domestic 
inamifactiires of tlie Southern States. 

lIOtTBEHOLD MANUFACTUEKS IN 1810. 

In regard to household manufactures in 1810, Gallatin says that by 
far the greater part of the cotton, flax, and woolen goods was manu- 
factured in private families, mostly for their own use and partly for 
sale. The artleies made were principalh" coarse cloth, flannel, cotton 
stuffs and stripes of every description, linen, and mixtures of with 
flax, and cotton. ■ Information received from every State showed an 
extraordinary increase during* the last two years, and rendered it 
probable that about two-thirds of the clothing*, including* hosiery, 
house and table linen, worn and used hj the inhabitants of the United 
States outside of the cities, was the product of family manufactures.” 
Ill the lower coiirities of Virginia, throughout North Carolina, and in 
the upper counties of Soutli Carolina aiicl Georgia, almost the whole 
siiiriiner clotliiiig of all classes was of household manufacture, and the 
slaves were entirely clothed in that manner. In illiistration of the 
eonimoii use of homespun at this period it is stated that of 1,500 per- 
sons atteoding a militia review in North Oarolina, less than 40 wore 
anything but homespun.^ Statistics also shoiv that in 1810 the manu- 
factured products of Virginia, the Carolinas, and Georgia exceeded 
in quantity and value those of all the New England States. Georgia, 
with a -white population of 145,414 persons, manufactured in 1810 more 
yards of various cloths and stuffs than Rhode Island with all of its 
maniifacfciiring establishments. In Virginia, the cotton goods of house- 
hold mainifacture amounted to 3,007,255 yards; in North Carolina, to 
7,376,154 (blended cloths); in South Carolina, to 3,083,188; in Georgia, 
to 3,688,534; in Tennessee, to 1,790,514; in Mississippi, to 342,472; and 
in Louisiana to 133,180. In addition to this, 1,272,322 yards of mixed 
cotton goods were manufactured in A^irginia and 108,627 yards in 
South Carolina. In Georgia 3,148 luxrds of cotton goods w’-ere manu- 
factured ill cotton mills. ^ 

EFFECT OF THE EMBARGO ON DOMESTIC MANUFACTURES. 

The embargo laid upon foreign commerce during Jefferson’s and 
Madison’s Administrations, and which resulted in such a remarkable 
development of the cotton industry in the New England States, also 
had a stimulating effect in the South. The South Carolina Homespun 
Company, with a capital of 130,000, was organized at Charleston (1808) 
to promote the manufacture of common domestic fabrics, and 4,000 
people attended the laying of the corner stone of ^Hlie first edifice on 

« Bishop’s History of American Manufactures. 

^ Digest of Manufactures, Eeport of Secretary of Treasury to Senate, January, 1814. 
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a large scale, in that part of the Union, devoted to domestic mami- 
factiire.'’ Two years later the Union Manufacturing* Go nipaiiy, of 
Maryland, incorporated with a capital of 11,000,000, erected two cotton 
mills, run by \¥ater pow'er, on the Patapsco River, 10 miles from 
Baltimore, and adjoining the mills owned by the Ellieotts. The year fol- 
lowing (1811) the Wa>shiiigton Manufacturing Company, with §100,000' 
capital, built a water-power mill 5 miles from Baltimore, at J ones Falls. 
The same jmar (1811) a cotton mill w"a>s built on Upton Creek, in Wilkes; 
County, Ga. 

MANUFACTURING IN THE SOUTH DISCOURAGED. 

But in spite of the occasional building of a cotton mill, manufactur- 
ing "was not encouraged b}^ many of the leading citizens of the South. 
Early in his cai*eer Mr. Jefferson had discouraged it, believing that 
the people would be happier, more virtuous, and prosperous in the 
pursuit of agriculture than they could be with the vices and evils of 
manufacturing towns in their midst. ^ The tariff laws then in force 
intensified the opposition to this branch of industry, and John Ran- 
dolph, in a speech in the House of Representatives (April, 1824),. 
declared that if there was no other obstacle the climate was against it; 
and, that if we were to build up manufactures on the English system 
we should have yellow fever 'hiot in August merely, but from June 
to January and from eJanuary to June.'’ When the foundation of a 
cotton mill was laid at Moore’s Mill, near Athens, Ga., in 1827, the- 
editor of the local paper, in noting this important event, says: 

A sense of safety and independence combined, doubtless, with an exjiectation of 
profit has urged gentlemen to an undertaking against which their political convic- 
tions are at war. And we are authorized to state that these sentiments have by no 
means undergone a change; that their project is certainly not to give countenance to 
a system which they have always denounced, but it is to be regarded as a measure- 
unquestionably defensive. 

Later on, the project for a manufacturing company with joint stock,, 
incorporated and privileged by the State of Maryland, was very muck 
opposed; and the doctrine that it was better to buy of Europe and 
India was widely spread.^' 

COTTON MANUFACTURING ESTABLISHMENTS, 1800-1820. 

During the twenty years, from 1800 to 1820, inclusive, there had 
been incorporated under existing State laws in the Southern States 4^ 
cotton mills. Eleven of these mills were in Marydand, B of which 

« Bishop’s History of Aineric*^!! Manufactures. 

Jefferson’s Notes on Virginia. Mr. Jefferson subsequently changed his views on 
this subject. In 1816, in a letter to Benjamin Austin, of Boston, he writes: “Expe- 
rience has taught me that manufactures are now as necessary to our independence as 
to our comfort.” 

White’s Memoir of Slater, 1836. 
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manufactured cotton yariiB, 1 cotton twist, and 7 piece goods, cotton 
checks, stripes, plaids, tickings, shirtings, and sheetings. Three mills 
ill Virginia, 1 in ISIorth Carolina, and 3 in South Carolina spun cotton 
yarns. In -Georgia 1 mill made, cotton cloths and in Tennessee 3 
mills made shirtings, sheetings, cassinets, and other cotton fabrics, 1 
cotton yarns, and 1 cotton rolls. In Kentuckj^ there were 18 mills — 
13 of which made cotton yarns, 1 cotton bagging, and 4 cotton cord- 
age, cassinets, and mixed cotton and woolen goods.® 

The returns of the Fourth Census (1820), which did not include any 
maiiiifactures of a dome-stic or household character, give the number 
of spindles and pounds of cotton annually spun in each of the South- 
ern States as follows: 

Maryland, 20,245 spindles, cotton spun, 849,000 pounds; Virginia, no spindles, 
cotton spun, 3,000 pounds; North Carolina, 288 spindles, cottton spun, 18,000 pounds; 
South Carolina, 5S8 spindles, cotton spun, 46,449 pounds; Kentucky, 8,097 spindles, 
cotton spun, 360,951 pounds'— total spindles, 29,218, and cotton spun, 1,277,400 
pounds, or, say, 4,839 bales of 264 pounds each. & 

THE COTTON INDUSTRY FROM 1830 TO 1860. 

During the thirty years from 1830 to 1860 very little is known as to 
the progress of the cotton industry in the Southern States. LeaviBg 
out Maryland, the census of 1840 reported 248 millSj having 180,927 
spindles, no estimate being made of the amount of cotton consumed. 
But the report relating to this industry must have been very defective, 
for the number of mills in Mississippi was returned as 53, while the 
number of spindles given was only 318. Likewise, Alabama was 
reported to have 14 mills with only 1,502 sxHndles. There are no 
records showing the existence of a single mill in Mississippi equipped 
with then up-to-date machinery, while in Alabama there were only two 
such mills. Assuming, however, the correctness of the report as to 
the iiumber of spindles, 180,927, the consumption of cotton at this 
time must have approximated 75,000 bales. 

During the decade 1830-1840, about 36 cotton mills were constnictec^^ 
Bi during the decade 1840-1850; and 10 during the decade 1850-1860. 


. THE GOKSUMraON OF COTTON IN SOUTH CAROLINA. 

South Carolina is entitled not only to the distinction of ranking first 
among the Southern States in the manufacture of cotton, but as being 
the first to undertake its manufacture. It is said that the historical 
records of the State contain an account of the building in 1787 of a 

« Bepori on Manufactures, Senate Document No. 45, Eighteenth Congress. 

&The reports of this census relating to manufactures were so imi>erfect that an 
effort was made in Congress to suppress them. 



Yearbook U. S. Dept, of Agriculture, 1903. 
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small horsepower mill on James Island, near Charleston, by Mrs. 
Eamao*e, the widow of a Carolina planter. In 1790 a factory, run by 
water power, was put in operation near Statesburg. In 1807 unusual 
interest was manifested in this branch of industry, and efforts were 
made to establish small factories and to introduce upon .plantations the 
manufacture of cotton goods for negro wear and of cotton blankets. 
Two years later (1809) cotton goods were manufactured in Union 
district and cotton blankets in Prince William district. About this 
time a factory for making check goods and handkerchiefs was estab- 
lished at Charleston, which turned out some very pretty goods.” ^ 
According to a report of the Secretaiy of State, in 1824, three cotton- 
yarn mills were incorporated under the State laws between the years 
1800 and 1820, two of which were located in Greenville County and the 
other in Spartanburg County. 

In 1829 the second cotton mill in the State, run by other than horse- 
power, Avas erected at Pendleton, and at Autuii, in the same neighbor- 
hood, another such mill was built in 1838. In 1846 a mill was built at 
Graniteville. It was then the largest in the State and contained 8,400 
spindles and 300 looms and made No. 14 yarns and 4-4 wide sheeting, 
7-8 shirtings, and 7-8 twills. (PI. LIX.) 

In 1848, in addition to the above, though the date of their building 
is unknown, the following mills were in operation: The Saluda Cotton 
Factory, near Columbia, (which employed all negro operators, except 
a wdiite overseer, operated 5,000 spindles and 120 looms, and made 
heav}’’ browm shirtings and Southern stripes — a coarse kind of colored 
goods for house servants); the De Kalb, near Camden; the Vaucliise, in 
Aiken County; the Mount Dearborn, on the Catawba River, in York 
County; a small mill at Societj^ Hill, in Darlington County, and the 
Marlborough yarn milU (location not given). Two other mills were 
in process of construction, one of w^hich, at Charleston, having 3,165 
spindles and 100 looms, and run by steam power, was put in operation 
in 1849. The following year (1850) a mill was built at Aldington, in 
Spartanburg County. So far as the records show% no new mills were 
built in the State from 1851 to the beginning of the civil war. 

As to the consumption of cotton in South Carolina prior to 1840 
little or nothing is known. The census of 1820 reported 588 spindles 
in operation and consuming 46,000 pounds of cotton, but the next 
census (1830) made no reports upon this industry. In 1840 there were 
15 mills in the State, operating 16,355 spindles and consuming approx- 
imately 6,150 bales of cotton. The progress of the industry since 
1850 is shown in the table on the next page. 

It was not, however, until about 1884:^85 that the cotton-mill industry 

«De Bow’s Eeview, Vol. VIII. 

^ Hunt’s Magazine, Vol. XVIII. 
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of the State began its remarkable development. The next census 
(1890) was a surprising revelation, showing that in ten’ years the 
number of mills had more than doubled, the number of spindles more 
than quadruided, and that the amount of cotton consumed was very 
little short of four times as great. The progress of the industry 
since 1890 is even more wonderful, the number of mills having 
increased from 34 to 136, the number of spindles from 332,784 to 
2,479,621, or 645 per cent, and the number of bales consumed from 
138,342 to 687,1 26, or 340 per cent. It will be noticed that the per cent 
of the crop consumed increased from 17.8 in 1890 to 63.4 in 1902-1903. 

Cbnsmnptioil and production of cotton in South Carolma, 16W--1903. 


Year. 

Number 
of mills. 

Number of 
spiudles. 

Number of 
bales con- 
’ Slimed, 

N'uiuber of 
bales pro- 
duced. 

Per cent 
of crop 
used. 

1849-50., 

18 

36, 600 

9, 929 

300, 901 

8.3 

1S59-00 

17 

. 30, 890 

8. 648 

353, 412 

2.4 

1869-70 

12 

34,940 

10, 811 

224, 500 

4.8 

1874-75 ■ 

18 

70,282 

19, 945 

360, 000 

5.5 

1879-80 

14 

82, 424 

33,624- 

622, 548 

, 6.4 


31 

217,761 

77,451 

511, 800 

15.1 

1889-90 

34 

332,784 

183, 342 

747, 190 

17.8 

1890-91 

44 

415,158 

[ 164,814 

859, 000 

19.2 

1891-92. 

47 

467, 825 

183, 625 

1 780, 000 

23.5 

1892-93 

61 

503,269 

200,219 

635,000 

31.5 

1893-94 ' 

50 

569,083 

215, 228 

650,000 

33.1 

1894-95.' 

' 48 

619,849 

229,580 

862, 604 

i 26. 6, 

1895-96. 

68 

802, 854 

257,700 

764, 700 

33. 7 

1896-97.. 

73 

1,056,198 

297, 782 

936,463 

31.8 

1897-98 

76 

1,205,272 

398,456 

1,030,085 

38.7 

1898-99 

80 

1,285,328 

466,181 

1,035,414 

45.0 

1899-1900 

93 

1,693,M9 

489, 559 

830,714 

58.9 

1900-1901 

115 

1,908,692 

501,290 

743,294 

67.4 

1901-2 ' ' 

127 

2,246,926 

607, 906 

843,660 

72.1 

1902-3..... 

1 136 

2,479,521 

587, r2{) 

925,490 

63.4 


THE CONSUMPTION OF COTTON IN NOETH CAROLINA. 

ISTortli Carolina, which now ranks second among the cottoiuconsuming 
States of the South, was the third one to engage in the manufacture of 
cotton, its first mill havingbeen erected at the Falls of Tar (or Pamlico) 
Eiver, in Edgecombe County, in 1818. It began operating with 288 
spindles, employed about 20 hands, and consumed 18,000 pounds of 
cotton, or, according to the weights of those days, about 64 bales. 
Two years after this mill began operations another was built (1822) 
on the Catawba River, near Lincolnton. In- 1829, or about that date, 
a mill, run by steam power, was erected at Greensboro. It operated 
3,000 spindles and 75 looms, and made sheetings, shirtings, osnaburgs, 
and yarns. 




■Alamance Cotton Mill, Alamance County, N. C., Founded by Edwin 
Holt IN 1837. 


Fig. 2.— Leaksville Cotton Mill, on Dan River, Spray, N. C., Built in 1839. 










IQ. 2.-H1GH Shoals Cotton Mill, on Apalachee River, Oconee County, Ga., as it 
Appeared in 1 844, Built by Jacob Klutts. 
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The first of a number of mills in Cumberland County was erected 
at Fayetteville in 1836. The following year (1837) a mill was built at 
Rockingham. It was burned during the civil war and rebuilt in 1870. 
A mill at Cumberland and one on Alamance Creek, in Alamance 
County, were also erected during this year (1837). The latter, equipped 
with 528 spindles and 16 looms, was founded by the late Governor 
Edwin M. Holt, and is said to have been the first mill south of the 
Potomac River to manufacture colored cotton goods. (PI. LX, fig. 1.) 
Besides the above, the records show 3 other mills in operation at this 
time — 1 at Mocksville, Davis County, and 2 in Alamance County, one 
of which was at Haw River and the other at Cane Creek. 

In 1838 the second mill was put in'operation at Fayetteville, and 
one at each of the following places: Wittenbei'g, Alexander County; 
Lexington, Davidson County (run by steam power); High Falls, 
Orange County. Some time between 1838 and 1843 four more mills 
were erected in the vicinity of Fayetteville. The 6 mills then oper- 
ating near this place w^ere estimated to have cost 1350,000. Three of 
these mills manufactured stout brown sheetings, another osnaburgs 
weighing one-half pound to the yard, and the other two yarns only. 

A mill wms built in 1839 at Spray (PL LX, fig. 2), and in 1842 one 
was constructed at Cedar Falls (PI. LXI, fig. 1). Besides the mills 
already enumerated, though in what year they were constructed is 
unknowm, the following mills are said to have been in operation in 1844: 
The Salem Factory, in Stokes Count}" (run by steam power); a mill at 
Franklinville, Randolph County; 1 at Salisbury; 1 at Concord; 1 at 
Milton, Caswell County; and 1 at Milledgeville, Montgomery County. 
It was estimated that the 25 mills in the State represented a capital of 
^1,050,000, operated 50,000 spindles, employed from 1,200 to 1,500 
hands, and consumed 15,000 bales of cotton,^ 

In 1845 a mill was erected at Haw River, in Alamance County, and 
in 1848 another was built on the Yadkin River at Elkin, Surry County , 
The following year (1849) a mill at Saxapahaw, Alamance County, and 
another at Salem, Forsyth County, were put in operation; also a mill 
at Ramseiir, 1850; 1 at Willardville, 1852; 1 at Mountain Island, 1856; 
and 1 at Hope Mills, 1860. 

Little is known as to the consumption of cotton in North Carolina 
prior to 1840. According to the .census returns for 1820, there were 
only 288 spindles in operation, which consumed 18,000 pounds of cot- 
ton. The next census (1830) made no reports upon this industry- In 
1840 there were about 26 mills in the State, operating 47,934 spindles, 
which consumed, approximately, 20,450 bales. The progress of the 
industry since 1850 is illustrated in the table on the next page. 


« Hunt’s Magazine, Vol. X. 
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C^riMiMptlon and jjrodudloii of cotton in North Carolbw, 1850-1^03, 


Year. 

Number 
of mills. 

Number of 
spindles. 

Number of 
bales con- 
sumed. 

Number of 
f3ales pro- 
duced. 

Per cent 
of crop 
used. 

isr?~5ct ■ 

28 

40, 000 

13, 017 

73, 845 

18.4 

. ... ' 

m 

41, 8S4 

12, 0.15 

145, 514 

8. .3 

IStB-TO 

33 

39, 897 

9,632 

144, 935 

6.6 


31 

51,500 

14,428 

273, 00(» 

5.3 



49 

100,209 

27, 642 

389, 59.3 

7.1 

2S,S1-.S5 

75 

206,172 

54,478 

4.04,100 

13.5 


91 

337,786 

114, 371 

336,261 

34.0 



105 

418,900 

140,817 

58S, 000 

23. 9 

l-'Jl-lC ■ 

112 

475,733 

161,052 

480,000 

33.6 



125 

543,809 

1 1S2, 647 ' 

j 367,000 

49,8 


131 

1 538, 486 

1 . 175, 179 

1 400,000 

' 44.0 


1 135 

'i 612,503 

I 221,264 

I 479, 441 

46.2 



) loti 

1 773, 030 

1 219, S22 

397, 752 

55,3 



i ! 

I 152 

; 884, 678 

1 , 245, 177 

521, 795 

47.0 



1 161 

i 919, 227 

1 334, 873 

6-16, 726 

51.8 



1 169 

i 1,003,268 

374,891 

629, 620 ■ 

59.5 



i 190 

1 1,264,509 

i 442,508 1 

503, 825 

87.8 

imVlMl 

j 21S , 

I 1,428,066 

408, 333 

554.032 

73.7 



1 229 

i 1,682,272 

509, 486 

599, 668 

85. 0 

1M2-3 ' 

j 236 ' 

1 1,796,390 

531,255 

549,542 

96.3 


The censes of 1890, as in the case of South Carolina and Georgia, 
gave surprising eTidence of the rapid growth of the cotton industry, 
showing that in ten years the number of mills had increased from 49 
to 91, the number of spindles from 100,209 to 337,786, and the number 
of bales of cotton consumed from 27,642 to 114,371. From 1890 to 
the" present time the industry has continued in a career of remarkable' 
deTelopment, the number of mills having increased from 91 to 236, or' 
158' per cent; the number of spindles from 337,786 to 1,796,390, or 432 
per cent; and the number of bales of cotton consumed from 114,371 to 
531,255, or 363 per cent- The per cent of the crop taken for domestic 
consumption has increased from 23.9 per cent in 1890--1891 to 96.3 
per cent in 1902-1903. 

THE GOYSUM'FTION OF COTTON IN GEORGIA. 

Georgia, now third in importance, was second among the Southern 
'States to begin the manufacture of cotton. As early as 1798' a cotton' 
mill was incorporated, but there is no record to show that any organi- 
zation; under the charter was perfected. In' 1809 there was a small 
horsepower mill ill operation, at Louisville. 

,B'ut the first cotton mill of any consequence in the State was know'n 
as the' ^'Bolton Factory,” and was.' built in 1811, on Upton. Creek,; :9 
miles'. .southeast of Washington, in Wilkes County. It .was .60 feet' by 
41), two .stories, "'attic, and basement, and' was constructed 'Of 'brown- 
stone.'® (Figold.) 

F. Foeter, Addre®, before New. England Cotton' Manufacturers’ A'Ssociation, 

im 
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111 March, 1827, the foundation of a mill, with 1,000 spindles and 30 
looms, was laid at Moo^e^s Mill, 4 miles from Athens. This was the 
second in the State run b}" other than horsepower. In 1828 four cot- 
ton mills are said to have been constructed and put in operation — 1 at 
Augusta, 2 at Milledgeville, and 1 at Indian Springs, in Butts County. 
A mill was also built at Athens in 1834. 

In 1837 a mill was in operation at Columbus, and in 1839 one was 
built at Roswell. In 1846 two mills weTe constructed — one at Troup 
Factor)^ and the other at Wa 3 uimanville. 

Ill 1840 there were 19 cotton mills in operation in Georgia, operating 
42,589 spindles and consuming approximately 18,150 bales of cotton. 
A cotton mill as it appeared in 1844 is shown on PL LXL Prior to 
1840 there are no reliable statistics of the amount of cotton consumed. 



Fio. 49.— -“Bolton Factory,^’ tlie first ootton mill in Georgia— linilt on Upton Creek, Wilkes County, 

. .in 1811., 


Doaneli® estimated the consumption in 1848-49 at 20,500 bales, and in 
1849-50 at 27,000 bales. 

In 1850 a mill was built at Jewell, in Hancock County, Three mills 
are said to have been in operation this year (1850) at Columbus— 1 
with 2,500 spindles, wMeh manufactured heavy osnaburgs; 1 with 
10,000 spindles; and 1 which contained 6,000 spindles and manu- 
factured osnaburgs and sheetings, and consumed 1,200 bales of cotton.^ 

The first of the m,ills which have- made Augusta' so prominent as a 
cotton manufacturing center was erected in 1858, il mill was built in 
.1860,. at Shoal" Creek, in Hart County... - , 


History of Cotton. 

I' Hunt^s Magazine, Yol. XXIII. 
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The pro£»’ress of the industry since 1850 is shown in the following 

table: 

ibiisumpHon and produdion af cotton in Georgia, lSoO-1903. 


Year. 

Number 
of millf?. 

Number of 
spindles. 

Number of 
bales con- 
sumed. 

Number of 
bales pro- 
duced. 

Per cen't 
of crop 
used. 


35 

51, 150 

20,230 

499, 091 

4.1 



S3 

85, 186 

30,235 

701,840 

4.3 

:* 

34 

85,062 

24,821 

437, 984 

5,7 

n7i~Tr> 

47 

131,340 

50,214 

460,000 

10.9 



40 

198,656 

71,389 

814, 441 

s.s 


53 

349,277 

99,414 

807,400 

12.3 



53 

445,452 

145,859 

1,191,846 

' 12.2 

■ 

62 

465,811 

164,981 

1,310,000 

12.6 

' 

57 

495, 564 

178, 944 

3,200,000 

14.9 



59 

m,m 

1 187,702 

i 940,000 

20.0 


63 

515,712 

176,303 

1,000, 000 

17.6 



61 

1 551, 806 

218,685 

1,247,952 

17.5 



62 

; 607,251 

2m, 636. 

1,067,377 

IS. 8 

I.>'t+u~'j7 

76 

; 6S3, 407 

227,831 

1. 299, 340 

17.5 

lhy7-‘,''=' 

77 

709,406 

285,219 

j 3,350,781 

21.1 



79 ; 

: 696, 394 | 

281,527 

I 1,378,731 

20. 4 

Ib»3-B00 

86 

969,364 I 

318,302 

i 1,345,699 1 

23.7 

190t}-190l-.... 

307 1 

1,016,258 

356, 878 

1 1,271,573 

; 28.1 

1901-2 ' 

115 1 

1,220,374 I 

381,960 

: 1,598,192 

23.9 

3'902-3 

1 

m| 

1,292,695 

417,871 

' 1,425,044 

29,3 


THE CONSUMPTION OF COTTON IN ALABAMA. 

Alatema, which miiks fourth among the Southern States as a con- 
siiHier of cotton, built its first mill in 1832, It was located on the 
Flint River, in Madison €k)untv, 12 miles from Huntsville vras run 
by water power, and manufactured yarns, cottonades, ginghams, 
cheeks, and colored and plain osnaburgs. The second mill in the 
State ywas erected at Scottsville, in Bibb County. It employed 2(> 
hands, worked TOO' spindles, and was run by wuiter power. ' 

In answer' to a circular sent out by the United States Treasury 
Department in 1844^ making some inquiries in regard to the maim- 
faetiiring, coinmereial, and agricultural industries, one of the replies 
was from a cotton mill at Tallapoosa Falls, near Tallassee, w^hieh 
was, established about this time. It reported 30 hands, and 130,000 
invested in the mill, which returned a net profit of 15 per cent, A 
cotton mill was in' operation this year (1844) at Florence, and one 'is 
said to, have been in .opemtion- in Morgan County, though there, is 
some 'doaM, of this. . : ■ - 

. In 1851), 'Or about that time, a mill was constructed , at Tuscaloosa, 
and the year following (1851) a factory, IO'.cated on Sw,ift ' Creek, in 
Autauga County, was put in. operation. it contained 3', 000 spindles 
and "'manufactured osnaburgs and'.hlo.' 14 yarns. In 1854 a mill was 
erected at Tallassee. The table on the .next page' .shows ' the progress 
of; the industry' since 1850'. 
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Consumption and produciion of cotton in Alabama, 1850 - 1903 . 


Year. 

Number 
of mills. 

Number of 
spindles. 

Xumber of 
bales con- 
sumed. 

Number of 
bales pro- 
duced. 

Per cent 
of crop 
used. 

1849-50 

12 

16,960 

5, 208 

564, 429 

0.9 

1859-60 

14 

35,740 

11, 400 

9S9, 955 

1.2 

1869-70..: 

13 

28,040 

7, 385 

429, 482 

1.7 

1874-75 

14 

58,480 

14, 561 

520, OOO 

2.8 

1879-80 

16 

49,432 

14, 702 

099, 654 

2.1 

1884-85 

17 

69, 308 

18, 802 

648, 700 

2.9 

1889-90 

13 

79,234 

29, 962 

915,210 

3.3 

1890-91 

17 

89, 158 

30, 364 

1,011,000 

3.0 

1891-92 

20 

109,448 

39, 709 

1, 075, OOO 

3.7 

iS92-93 

22 

129, 776 

41,409 

740, 000 

5.6 

1893-94 

21 

153,601 

47,438 

810,000 

5.9 

1894-95 

23 

163, 460 

54,972 

900, 439 

G.l 

1895-96 

24 

187,192 

58,998 

663, 916 

8.9 

1896-97 

31 

215,004 

68,658 

833,789 

8.2 

1897-98 

37 

263,764 

i 97, 404 

1,112,681 

8.8 

1898-99 ' 

38 

353,052 

121,128 

1,176,042 

10.3 

1899-1900 

44 

437,200 

154,841 

1,005,313 

15. 4 

1900-1901...... 

49 

550, 966 

157, 832 

1,021,845 

15. 4 

1901-2. 

54 

622, 794 

196, 137 

1, '131, 094 

17.3 

1902-3. 

54 

694,386 

201, 303 

956,215 

1 21.1 

1 


THE GONSUMl^TION OF COTTON IN TENNESSEE. 

On a small scale Tennessee began the manufacture of cotton some- 
time during the first decade of the last century, as the records show 
that in 1809 a horsepower mill was in operation at Nashville. A year 
later there are said to have been 4 small mills in operation at different 
places in the State, though their locations are not given. There is no 
evidence of the building of any cotton mills during the next seventeen 
years, but in 1827, or about this time, a mill in Maury County, run by 
water power, seems to have attracted some attention, perhaps, because 
of the fact that it was the first regular cotton mill established in the 
State, and was operated by slave labor. 

At this time domestic manufactures were so extensively carried on 
in this part of the country that a large majority of the population 
were clothed in homespun, and hence there was little demand for a 
better grade of manufactured goods. One of the domestic spinning 
machines in use at this period (1828) in Tennessee, and other Southern 
States, and which is said to have been invented by a Tennesseean, is 
thus described: ; 

It was 4 feet high, 31 feet long, and 2 feet wide. At one end there was a gin of six 
saws, and at the other as many spindles, with a spool on each to receive the spun 
yarn, and in the center were placed twm cylindrical cards as near each other as pos- 
sible without touching. The seed cotton being put into the gin, the handle of the 
machine was turned by the spinner until the spools were filled, care being taken niean- 
while to mend any broken threads. A wmman could spin five times as much yarn as 
with the common wheel and cards. The number of spindles could be increased to 
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any desired iianaber, but six was most commonly in use. As the machines cost only 
|20 'per spindle they were within reach of all classes. General Jackson used one of 
tlieni at the Hermitage, and with it clothed his family and servants.® 

Not until 184:0 is there any furthej* record of the cotton-mill iiidiis- 
try ill Tennessee. The census of that year returned 38 mills operating 
16,813 spindles. The consumption was not reported, but it must have 
approximated BjOlX) hales of cotton. The second mill in the State was 
hiiiit at Lebanon in 1844, but it used only a small quantity of cotton— 
6CM) bales annually. It manufactured yarns and cloth, the latter con- 
sisting O'f lieary white and colored jeans and linseys, Saxony t\yeed 
(made from Saxony wool giwvn in the State), ‘"intended for.gen- 
tlemeiis twilled cotton bagging, tent cloth, heavy 'tarpaulin, 

and '"negro blankets.'' The following table shows the progress of the 
i'odiistry si'iice 1850: 


Comvni^jfion and ■p^odmiion of cotton in Termessee, 18,50-1903. 


Year. 

Xam- 
ber cf 
mills. 

. _ , 

Xiimbor 
of spin- 
dles. 

Num- 
ber of 
bales 
con- 
siinied. 

Number 
of bales 
pro- 
duced. 

Per 

ee^it 

of 

crop 

used. 

Year. 

Num- 
ber of 
mills. 

Number 
of spin- 
dles. 

Num- 
ber of 
bales 
con- 
sumed. 

Number 
of bales 
pro- 
duced. 

Per 

cent 

of 

crop 

u.sed. 

ma-w.... 

oS 

:m,mo 

6,411 

194,532 

3.3 

1893-34.. 

22 

95,219 

24,807 

276,000 

9.0 


SO 

29,850 

8, .85-4 

296,404 

3.0 ; 

1894-95.. 

22 

95,866 

30,914 

304, 9S1 

10.1 


2S 

27,923 

6,528 

181,842 

3.6 1 

1895-90.. 

30 

115,743 

28,732 

172, 560 

16. 7 

1874-75..,. 

40 

55, m 

: 14., 443 

160,000 

9,0 I 

1896-97 .. 

28 

113,119 

30,741) 

236,781 

13.0 

1879-80.... 

IS 

. 35,736 

, 10,436 

. 330,621 

i 3.2 1 

1897-98.. 

29 

102,834 

3.5,773 

: 268,635 

1 13.3 

1884-85.... 

' n 

' 90,793 

24,427 

313,800 

I'Ysl: 

1898-99.. 

29 

108,366 

36,358 

322,820 

; 11,3 


i ■ ■ ■ '20 ■ 

■ '■i7„524 

; 33,114' 

1 190,579 

17.4 

1899-1900 

S2 

155,997 

34,882 

192,263 

18.1 


I' ',.28'! 

1.00, ,2S5 

1 n,m 

i 3^,000. 

9.3 

1900-1901 

33 

196,761 

38,305 

206, 

[ ,16.2 

lW-92.... 

i 22 

101,534. 

I 33,753 

1 310, 035 ! 

10.9 

190y.2... 

32 

200,976 

45,240 

192, m2 

|.',.23..4' 


1 n 

j 110,483 

1 83,370 

j: 207, 576 ^ 

16.1 

1902-3... 

1 

":'32' 

'241,078 

■'45,385' 

317, ,149' 

"'143 

1 


THE COrfSUKPlIOX OF COTTOK IN AHRGIXIA. 

Undoubtedlj Virgiaia began the domestic manufacture of cotton at 
a very early date, perhaps as early as any of the Southern States, but 
the records are not clear’ as to the date when factory manufacturing 
was first established. Galiatiir’s report shows that in 1809 a vrater- 
power mill was in operation at Petersburg.* According to the report 
of the Seci-etary of the Treasury, made to the Senate in 1824, three 
cotton-spinning mills had been incorporated under the State laws, one 
in each of the counties of Bedford, Louisa, and Powhatan. But the 
census of 1820 did not return any mills in operation, and the consump- 
tion of only 3,000 pounds of cotton. 

McGregor’s Commercial Statistics enumerates 7 mills in operation 
in IbSl, woi’king 9,844 spindles and consuming 1,152,000 pounds of 
cotton, or, according to the weights of that period, about 8,185 bales. 
But when or where these mills were erected there appears to be no 


“ The American Farmer, 1828. 

Gallatin’s Report on Manufactures, 1810. 



COJfSITMPTION OF OOTTOK m THE GOTTOH STATES.- 475 


record. In 1833 a site was donated and 1120,000 subscribed for the . 
establislimeiit of a mill at Petersburg. However, it is micertaiii 
wli ether the project was a success. There is no doubt that a few years 
later two cotton mills were erected at Matoaca, on the north bank of 
the Appomatox Eiver, about 4 miles from Petersburg. One of the 
mills- -went into operation in 1838; the other mill may have been in 
operation a year or two earlier, for one authority states that in 1836 
two mills were erected at this place, and still another, that in 1837 
“there were two mills located at Matoaca.'’ The latter authority also 
states that in, the same year there w^as a -cotton mill in Eichmond and- 
one in Manchester, across the river from Eichmond, both of which 
were “in full operation.”^ 

In 1840 there were 22 mills in the State, operating 42,182 spindles 
and consuming approximatel}" 17,700 bales of cotton. During this year 
a mill was erected at Petersburg. The commercial authorities esti- 
mated the consumption of cotton at this time at more than 20,000 
bales. The table following shows the progress of the industry since 
1850: * ^ 

Cormmiptlmi and prodiiciion, of cotton hi Virgmia, 1S50-190S. 


Year. 

Num- 
ber o£ 
mills. 

Number 

of 

.spindles. 

Number 
of bales 
con- 
sumed. 

Number 
of bales 
pro- 
duced. 

Year. 

Num- 
ber of 
mills. 

Number 

of 

spindles. 

Numljer 
of bales 
con- 
sumed. 

Number 
of bales 
pro- 
duced. 

1849-50.,,.. 

27 

50, 000 

17,785 

3,947 

1893-94.... 

9 

106, 728 

27,0-18 

12,000 

1859-60 

16 

49, 440 

16,400 

12,727 

1894-95.... 

10 

127, 408 

32, 383 

13,414 

18G9-70..-.. 

11 

77,116 

9,671 

183 

1S95-9G.... 

12 

134,425 

31,070 

7, 964 

1874-75 

9 

54, 624 

11,985 

10,967 

1896-97.... 

15 

139,425 

39, 405 

11,539 

1879-80 

8 

44, 340 

11, 461 

19,595 

1897-98.... 

15 

133,497 

42,SS0 

12, 878 

1SS4-S5 

11 

58, G49 

13, 556 

13,500 

1898-99.... 

17 

137,803 

44,502 

13,990 

1889-90...:.- 

9 

94,291 

22,731 

5,735 

1899-1900.. 

15 

165,452 

44,595 

8,007 

1890-91 

12 

87, 981 

21,395 

7,226 

1900-1901.. 

15 

159, 532 

36, 462 

12,318 

1891-92..... 

12 

95, 532 

25,240 

13,984 

1901-2 

16 

157,370 

40, 866 

14,688 

1892-93..... 

10 

. 100,086 

25, 924 i 

9,393 

1902-3..... 

17 

191,546 

43,331 

15,614 


-CONSUMPTION' OF COTTON IN -SEVEEAL COTTON 'STATES. 

The first cotton mill in Mississippi w^as erected at Natchez in 1844, 
and the first mill in Louisiana some time prior to 1840, as the census 
of that year reported 2 mills in the SMe. The first mill in Texas was 
built at Huntsville, in 1 860, by the State govenmaent, and the first in 
'-Arkansas, at Cave Hill, Washington- County, in 1844. - Miss'puri began 
manufacturing cotton between 1840 and 1850, the census of the latter 
year being the first official report of any mills in that State. 

Kentucky, though never a large consumer of cotton, began its man- 
ufacture, on '--a- small scale early, in the -last -century. , In ,1809 there 
were 6 small horsepower mills in operation, and in a schedule of 

« Farmer’ 8 Register, 1^3-3.: ^ 

Montgomery. The Cotton Manufactures of the United States. 
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manufacturing establishments. “incorporated under State laws” fi’om 
1800 to 1820, reported by the Secretai'y of State to the United States 
Senate in 1824, is a list of IS mills, located in 15 different counties, 13 
of which made cotton yarns, 1 cotton bagging, and 4 others cotton 
cordage, cassinets, and mixed cotton and woolen goods. The first large 
mill in the State was built at Covington in 1828, at a cost of $66,000. 

The progress of cotton manufacturing in these cotton States has 
been slow, but with the exception of Missouri, each State shows sub- 
stantial gains in recent years, and this is especially true of Mississippi, 
Texas, and Kentucky. The consumption of cotton in Mississippi has 
nearly doubled since 1S90; in Texas it has increased from 3,301 to 
20,713 bales, or more than 525 per cent; and in Kentucky, from a little 
less than 12,0(10 to 26,000 bales in 1900. 


Ccmmmptlon of cotton in several cotton StaieSj 1S60-190S. 


State,', roilip, etc. 

lS55>-«0 

1S69-70 

1S79-SO 

1889-90 

1894-95 

1899-1900 

1902-3 

Mississippi: 








Mills A 

4 

5 

S 

9 

4 

10 

17 

Spincite.. 

6,344 

3, 526 

18,568 

57,004 

55,393 

88,584 

139, 192 

Bales consumed 

1,619 

1,320 

6, 411 

17,866 

15,757 

21, 440 

34,050 

Louisiana: 








Mill.8 

2 

4 

2 

2 

4 

5 

6 

Sp:irK!l€‘g 

6,725 

13,084 

6,098 

45,101 

57,828 

62, 222 

67,252 

Bales consumed 

4,339 

1,707 

1,358 

12,223 

16,429 

15,695 

17,320 

Texas: 








.Mills 

1 

4 

2 

1 

5 

6 

15 

Spindles 

2,700 

8,878 

2,648 

12,056 

40,420 

00,876 

74,816 

'Bales consumed ..... 

1,278 

2,448 

246 

3,301 

12,576 

16,808 

20,948 

A.rkftnsa8': 








'.M'ills 

2 

2 

2 

2 

2 

4 

2 

Spindles ......... 

1,(K» 

1,125 

2,015 

4,831 

6,148 

17, 100 

12, 112 

Biles eoiisiimed 

408 

151 

m 

1,222 

2, 103 

2, 394 

2, 894 

Kentucky: 








Mills 

6 

5 

3 

'5 

5 

10 

8 

Spindles 

8,192 

7,734 

9, 022 

42,942 

48, COO 

68, 780 

1 96, 388 

Bales coEsiiiued 

3,970 

3,602 

! 4,050 

11,980 

18,018 

1 26, 008 

19, 884 

Missouri: 








Mills ■ 

2 

3 i 

‘ 3 

1 

1 

4 

2 

Spindles | 

5,000 

16, 715 I 

19,312 

5,492 

3,500 

15, 744 

14,916 

Bales coiiaiinied ! 

1 

; 2,152 

4,992 

6,399 

i,3a5 

671 

1 

3,720 

4,587 


THE COTTON IXBUSTET OF THE PAST TWElsTY TEAKS. 

Remarkable events liave transpired in the cotton industrial world 
within the past twenty years — ■ . . . 

The United States has increased its cotton crop nearly 5,500.000 

bales, or about 06 per cent: 

Iiiciia’s crop has increased 1,500,000 bales (of 400 pounds each), or 
73 per cent:'".. , 

Egypt’s crop has increased 570,000 bales (of 500 pounds each), or 70 
percent: , * 
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Russia, whicli used to draw so largel}^ upon this country for lier 
raw cotton, is now supplying her mills with 200,000 to 300,000 bales 
grown in her trans-Caspian provinces: 

Brazil has almost ceased exporting cotton, such is the home demand 
for her crop: 

The Continent of Europe has increased its consumption of cotton 

2.492.000 bales, or about 95 per cent: 

In the United States the consumption of cotton in the North has 
increased 762,000 bales, or 59 per cent; in the South, 1,607,000 bales, 
or 509 per cent; and in the whole country, 2,369,000 bales, or nearly 
148 per cent: 

The consumption of cotton in East India has increased 1,200,000 
bales, or about 200 per cent, and her mills now use about one-half of 
the crop produced there: 

Japan has erected within her little Empire mills equipped with 

1.333.000 spindles, and is consuming from 600,000 to 700,000 bales of 
cotton annually, nearly 25 per cent of which is American cotton: 

The world's consumption of cotton has inci’eased nearly 7,000,000 
bales, or about 94 per cent: 

The United States, the largest producer, has also become the largest 
consumer of cotton, hence the price of its staple is now regulated in 
the home market, and no longer in Liverpool. 

But, notwithstanding the great increase in the world’s consumption 
of cotton within twenty jmars, the overshadowing feature of the period 
is the phenomenal increase in consumption in the cotton States. This 
is of immense significance to the countries consuming American cotton, 
because eveiy additional 10,000 bales consumed in this countiy means 
shorter time for some foreign mill, perhaps its shutting down — 
assuming, of course, that no further expansion of the American crop 
and that of other countries will take place. 

The table on the next page shoAvs that in 1850 there were 168 cotton 
mills in the Southern States, operating 245,810 spindles and consuming 
80,300 bales of cotton. In 1860 there were 2 mills less, but an increase 
of 58,741 in the number of spindles and 21,388 in the number of bales 
consiimed. The first census taken after the civil war showed 154 mills 
in operation, having 344,046 spindles, and consuming 83,068 bales, or 
only 2,768 more than were consumed in 1850. Five years later the 
number of mills had increased to 181, the number of spindles to 
481,821, or 40 per cent, and the number of bales consumed to 145,078, 
or 75 per cent in five years.- ' ' ■■ 

In 1880 the census returns showed a decrease in the number of mills 
as compared with 1875, but an increase of 86,637, or 18 per cent, in the 
number of spindles, and 43,320, or 30 per cent, in the number of bales 
consumed. In 1885 the number of mills had increased to 232, the 
number of spindles to 1,100,132, or 94 per cent in five years, and the 
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number of bales consumed to 316,84:3, or 68 per cent in five years. 
By 1890 the number of mills had increased to 240, the number of 
spindles to 1,554,000, or 41 per cent in five years, and the number 
of bales consumed to 526,856, or 67 per cent in five years. 

Every year .since 1890 there has been an increase in the number 
of mills and spindles in operation, and with the single exception of 
1893-94, an increase in the number of bale.s consumed. 

Some years .show astonishing developments. For instance, 44 new 
mills were put in operation in 1890-91, 48 in 1896-97, 23 in 1897-98, 
55 in 1899-1900, 82 in 1900-1901, 43 in 1901-2, and 16 in 1902-3. 
Ill fourteen years the number of mills has increased from 240 to 640. 

In 1890-91 the number of spindles increased 207,547 over the 
previous year; in 1895-96, 484,552; in 1896-97, 476,994; in 1899-1900, 
1,167,186: in 190(>-1901, 591,196; in 1901-2, 931,839; and in 1902-3, 
577,670. In fourteen years the number of spindles increased from 
1,654,000 to 7,100,292, or nearly 857 per cent. 

The largest j'early increa.ses in the number of bales of cotton con- 
smned are the following amounts for the years' named; In 1890-91, 
79,060; 1894-95, 130,023; 1897-98, 295,683; 1899-1900, 156,918; and 
1901-2, 304,346. In fourteen years the consumption increased from 
526,856 to 1,925,954 bales, or about 265 per cent; while the total crop 
taken for domestic consumption in the cotton States has increased 
from 7.1 to 18.1 per cent. 


Coitmmpiion^and pmditdion of cotton in the Souikem States ^ 1850-190$. 


Yean 

Number 
of mills. 

Ijfnmbernf 

i^iadles. 

bales eon- 
sumed. 

Humber uf , 
bales pro- 
duce. 

;"".Per O'ent' 
of crop 
, used. 

I84&-50;-. - 

168 

245,810 

80,300 

— -i 

2,469,093 

3.3 

' 

166 

304,551 

101,688 

5, 387,052 

1.9 

■1869-W. 

154 

344,046 

83,068 

3,011,994 

2.8 

iS74-7l 

LSI 

481,821 

145,078 

3,832,991 

3.8 

' 

163 

568, 45S 

188, 398 

5,755,359 

3.3 



232 

1,100,132 

315,842 

5,706,165 

5.5 


210 

1 554 mi 


7 47*^ 511 


- 

1890-9.1 

284 

1,761,547 

605,916 

8,652,597 

7.0 

lMll-92..... 

293 

1,938,524 

681,471 

9,035,379 

7.5 

im-m ; 

315 

2,088,697 

733,701 

6, 700,365 

^ ■" 11. o" 

l»-04 

'322 

2,m,'342 

723,329 

7,549,817 

1 ,9.'6" 

1894-^....,.... i 

323 

2,382,781 

853,352 

9,901,251 

! ' V8,6' 

18^%.,..,..,. ■ ’.........i 

354 

2,867,333 

857,835 

7,161,094 

1 12.0 

....1 

402 

3,344,327 

981,991 

8, 532, 705 

n.5 

iSW-iS...... 

425 

3,574,754 

1,277,674 

10,897,857 

11.7 



444 

3,832,401 

1,413,894 

11,189,205 

12.6 

' 

499 

4,999,587 

1,570,812 

9,142,838 

■" 17.^ 



581 

5,590,783 

l,i576,786 

10,401,453 

15.2 

'lW-2 

624 

■ .6, -522, 622 

! 1,^1,132. 

10,663,224 

17.6 

' 

1 ■ uo 

7,100,292 

^ '1,925, 954y 

;10,;630,^45 

; 18.1 


oTlie aiiinliers for spmdlai and., mills. are tiie year 1885 ,' 



THE NATION’S FARM SURPLUS. 


By Geokge K. Holmes, 

Chief of the Division of Foreign Ifarkets, Bureau of Skdktws. 

, PBOFORTIONS AND MOVEMENT OE FARM PRODUCTS TO POETS, 

As well try to comprehend the distances of the stars or the duration 
of eternity as attempt to make intelligible the vast quantities and value 
of the farm products of this country, or even of the exported surplus, 
which is so large as to be without parallel among the countries of the 
earth. 

A conservative estimate of the farm value of the farm products of 
this countr)" not fed to live stock in 1903, on the basis of the census 
valuation, places it at about 4i billions of dollars. In varying fmctions 
parts of many of these products, not being wanted for National 
consumption, are convej^ed to foreign countries, but are stopped at 
the ports and international boundaries of this country, where olficers 
of the customs take account of them and make a record of their 
values and the measure and weight of such of them as are measured 
and weighed in commercial practice. 

The values so ascertained and recorded are not farm values, since to 
the original farm value of the products have been added numerous 
charges and profits which the products must bear in the course of a 
distribution that is often intricate in its business details. 

The export value of the exported farm products of this country was 
$878,4^9,451 in the fiscal year 1903. During the preceding five years, 
1898-1902, the annual average value- was $861,037,815, and during the 
next preceding five years, 1893-1897, ' it was $616,074,947. - During 
the last 'eleven years the highest value reached was $951,628,331- in 
1901,' due cMefiy to cotton, , , ■ ' 

IHCHEASE OE VALITE OF PKODITOTS FROM FARM: TO PORT. 

Within these large numbers are included elements of value after the 
products have -left the farmersh hands. The rule -of the Treasury 
Department is to adopt as the value of these exports their value at, the 
time and ' place of exportation. Taking a view - of exported farm 
products in general, it is perceived- that among the numerous additions" 
to the value of these products after leaving the farm are the -profit of 
the buyer from the farmer at the local shipping, place; ti^ansportation 
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charges to soiiie trade center or primaiy market; and wharf charges, as 
on the Great Lakes* At the primary market also there may be elevator, 
charges, i,iispection fees, storage charges, perhaps including refrigera- 
tion. Then there is the profit or commission of the dealer at the trade 
center, -which is itself composed of numerous elements of cost, and is 
b}’ no means all pure profit. . 

From the trade center the goods may go by rail, canal, or steamboat, 
or b}' a .eoiiibiiiation of these means, to the port, with consequent 
charges for transportation, while at the seaport there may be storage, 
perhaps including refrigeration, , and the "profits or commissions of 
wholesale dealer and exporter, \vhich profits, as in the case of the first 
buyer, contain rarioiis elements of cost as well as pure profit. 

So it appears that by the time the farmers^ products have reached 
the port they are consideral)Iy more valuable than when they left 
his hands: but just how much more so, all products being considered, 
or even one product, no one has been able to ascertain. While it is 
possible to follow 4i bushels of wheat from the farm to the Minneapolis 
mill and tiieii follow to the port the barrel of flour made therefrom, 
this is practically impossible for all wheat and all flour. The problem 
has presented itself to statisticians and is regarded as unsolvable. 

RIVALRY OF POETS. 

Searly all of the exported products leave this country in steamships, 
man}" of wLich belong to lines having regular sailings, while many are 
^ /tramps,” sailing hither and ymn according to the best opportunity of 
the'iBoment. ■■ 

Various facts determine through what ports the products shall find 
exit. Geographical considerations are not always paramount, and, 
owing to low" freight rates or other inducements, railroads may convey 
more goods to the port of farther distance than to the nearer port on 
the same coast. The general fact is that the North Atlantic ports have 
predominated over those which may be regarded as geographically 
competitive' Oil the. South Atlantic and Gulf coasts. Within recent 
years, liowever, New- Orleans and Galveston have drawn an increasing 
share of the exports of grain and cotton, on account of the immense 
development of these products in the Southwest, and an increase in^ 
the southern movement of, g-rain from some of the North Central 
States. ■ * . 

That geographical position may be of secondary importance to a port 
Til the export movement is illustrated by Boston, which exports vastly 
more corn than Norfolk or Newport News, although considerably 
farther from the surplus corn States., .than Those ports are. So, in recent 
years, Boston has, exceeded Philadelphia in the export of wheat. 

T.he contest among, the principal Atlantic ^and Gulf ports for a large 
share of the export business in^ farm products has shifted with varying 
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success; the subject Js a complicated one and requires an examination 
of the rates, facilities, and business of land and water transportation in 
the United States, terminal facilities at ports, and various accessory 
influences, each of w^hich would require a long discussion by itself. 

EXPORT VALUE MOSTLY IK FEW^ PRODUCTS. 

As large as the value of our exported farm products is, it is after all 
mostly composed of the values of a few principal ones. The relative 
standing of the various principal classes of exported articles was not 
greatly disturbed by unusual conditions for the fiscal year 1908, when 
the total value of exported farm products was 1878,479,451. To this 
sum cotton contributed $317,065,271, or 36.1 per cent, and grain 
and grain products 1221,495,086, or 25.2 per cent, so that these two 
classes of farm products together constituted 61.3 per cent of the 
exports. 

Third in the order of importance is the class of meat and meat 
products, with an export value of $178,456,536, and to this class may 
be added live animals, 134,781,193; these two classes together con- 
stituted 24.3 per cent of the value of exports of farm producte. 

Hence, it appears that the surplus cotton of this country, the grain 
and grain products, the meat and meat products, and the live animals 
equaled 85.6 per cent of the exports of farm products in 1903. 

If to this we add tobacco, 135,250,893; oil cake and oil-cake meal, 
$19,839,279; fruit and nuts, $18,057,677; and vegetable oils, $16,234,362, 
there is no class of exported farm products left with value as high as 
$10,000,000 in 1903. Eight classes of products, each with an export 
value of more than $10,000,000, comprise 95,8 per cent of the farm 
exports of 1903. 

IMMENSE EXPORT QUANTITIES— FOOD AND RAIMENT FOR MTRTADS. 

Cotton.— Turning from values to quantities, it may be observed 
how incomprehensible they are. Within recent years, ending with 
1908, the cotton exports have been about 3.1 to 3.9 billions of pounds, 
and the exported fraction of the crop has been between 62 and 72 per 
cent for a long series of years. In this comparison the export year is 
compared with the preceding crop year, 

f W HEAT. — With a similar comparison and W’ ith the reduction of 'wheat 
flour to wheat at the rate of 4i bushels of wheat to the barrel of flour, 
it appears that in the last dozen years the fmetion of the w%eat crop 
that has been exported has been about 27 to 41 per cent, and the 
exported wheat and wheat flour, the latter reduced to hushels of wheat, 
have yearly averaged somewhat more than 200 million bushels since 
, :1897, before, which period for many years the quantity waS' usually 50 
-AbTOO million bushels less- 
'''',hl ■A1903- 31 
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GoEE.—O'iily a small portion of the com or maize crop is exported 
as corn, the highest percentage, 11.1, being for ISOS. In the, following 
year the 'percentage was 9.2; it was 10.3 per cent in 1900; 8.6 per cent 
ill 1901; only 1.8 jier cent in 1902, the year when there was only tvvO- 
'thirds of a fail crop; and 3 per cent in 1903. No'twitiistandiiig these 
siiiall percentages the exported bushels rise to 100 or 200 million. 

Meats. — It is in the form of meat, however, that a large portion 
of the corn crop is exported. In 1903 the beef exports weighed 
385,030,329 pounds, the pork exports 551,363, TIO pounds, the lard 
exports 49'0,'T55,S2i pounds, and the oleo oil exports 126,010,339 
pounds. 

Tobacco. — Uiiiiianafactured 'tobacco, which may be regarded as the 
fifth or perhaps sixth export, classed in point of value, was represented 
ill 1903 by an export of 363,181,034 pounds. 

Buttee AX'D CHEESE. — Exports of these have deddecll}^ declined 
wi'iliin two or three years, with several reasons for this result. The 
exportation of 'filled cheese and oleomargarin for sale as full-creain 
cheese and pure butter had been carried on to such an extent that 
the genuine cheese and butter of this country have had a rather bad 
name in the, foreign markets. At the sam.e time some of our com- 
petitors have been careful not only to make high grades of,' cheese 
and butter, but to suppress counterfeits, and Canada is conspicuous 
for its recent' achievements in these directions. While this conipeti- 
lloB in' excellence had been to our disadvantage in foreign markets, 
through, its 'fieedom fr^ of deception, a recent competi- 

tion Tms sprung up ill the .large, quantities of butter exported from- 
Siberia. Much of this butter g'oes- to Denmark, as in the case of 
Swedish butter, in ■ order that it may be ,ex'ported from that eoiiotry, 
whieli has an env'kble reputation iirthe world's rnarkefc.s, and theTesiilt 
is that within a year or so there has been ati abundance of butter 'pro- 
diictioii ill surplus countries, sufficient' to depress the price close to 
the margin of export profit for this country. Another cause of the 
decline of our butter and cheese exports is the growing consumption 
in this eoiiiitiT, 'which perhaps has been advaiicing faster than the 
prod'iict'ioii. 

Within very recent years exports of butter have been confined to 
inferior grades. ' The London prices of superior butter have often 
been lower than' the Ive'w York prices; there has been no surplus of 
b'utter for export, a.nd but little 'of the lower grades. ' 

Fehits.— -A mong the exports of minor importance in point of vaIo:e 
are fruits,, yet they attract much' attention at, home o.ii account of the 
ex|me.s.i're.iiess of their markets, and abroad on account of their superior 
excellence. .The exports of fresh apples had ',grown to 1,656,129 
barrels ','iii '' 1903; of, dried apples, to 39,646,297 pou.nds;' of" dried 



THE HATIOH'S FAHM SHEPLUS* 


483 


apricots, tVlOOJiSl poaiids; of prunes, 66,SS5,215 pouads; and of 
raisins, 4,280,028 pounds. 

A main reason whj" the exports of fruits are not greater is tiie eiior- 
iiioiis ■coiisiiiiiption by SO millions of people at home and a production 
so far increasing barely fast enough to sustain the increased con- 
sumption. Fruit consumption in tliis country undoubtedly increases 
much faster than population. Indeed, there seems to be no limit to tlie 
market for fruit of first quality. 

Within a few years the results of an enormous extension of orciiard 
planting will begin to appeal', and some of these results may be found 
in a much increased surplus for export. There is room for much 
iiiiproveiiient in packing in a great portion of the fresh apple exports, 
most of Arliich go in barrels. There are still too many men who pack 
the barrels and do not know that they are deceiving themselves more 
tlian their customers by putting inferior apples awa)^ from the ends of 
the barrels in the packing. Canada again, as in the ease of cheese and 
butter, has established and secured honest}" in fruit packing for export, 
much to her advantage. 

Other eelativelt mixoe classes, and yet having large quantities 
of export, are glucose and grape sugar, with 136,239,981 pounds; cotton 
seed, 51,632,370 pounds; clover and timothy seed, 33,812,444 pounds. 

Notwithstanding the enormous production of eggs, this country has 
so far been able to export what is comparatively an insignificant number 
of dozens. The undoubted reason for this, as partly in the case of 
fruits, is the generous National consumption, v/bieh is far outrun iiiiig 
the growdh of population. 

There is little export of wool; the home production is inadequate 
to the demands of manufacture, so that vast quantities are imported. 
A surplus of the hop crop remains for export jmarly, notwithstanding 
the demands of the brewing industry in this country. In 1903 the 
exported hops weighed 7,794,705 pounds. The starch exports have 
observable proportions, the quantity in 1903 being, 27,759,599 pounds. 

Animal mattee relatively losing, orgund.— T he ex|x>rtsof faro,:i 
p,roducts:, are fundamentally classified,' animal matter and vegeta- 
ble , matter, not including forest products,. The relative, proportions 
of these,:4wo classes. of exports during the last dozen years have changed, 
with some irregularity, but on the whole the exports of animal iiiatter 
aie losing ground, relatively with a corresponding gain by, veget.able 
matter. 

BESTINITION OF THE SURPLUS. 

The next, inquiry is, lYiiere do our exports of 'farm prodiicts'go? , It 
.w.iil be remembered,, that by far' the principal portion of these exports' 
was , included in the four classes of cotton, grain and grain products., 
meat'and meat products, and live animals; so in the case of destination 
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'of exports there is a concentration, although in a less degree. The 
United Kingdom takes about one-half of the exports of the farm 
products of this eoiintry, and Germam" about one-sixth, while France, 
the Netherlands, Belgium, Canada, and Italy take from 3 to 5 per cent 
each. Farm procluets go from this country to many strange and remote 
nooks and corners of the world. Africa, interior and coastwise, gets 
them ill considerable amounts. Over 2 per cent of these exports in 
1902 went to British Africa. Portuguese Africa takes as much as one- 
fourth of 1 per cent of our total farm product exports. China in recent 
years takes a million dollars’ worth of them annually. These exports 
go to Russian China, to lone islands in the Atlantic and Pacific Oceans, 
to Korea, to the kw shores of Greenland and Iceland, and to all of the 
iiiaiiy nations of the American Continent, of Europe and Asia, and to 
the various governments of Australasia. 

Upon dividing' the ccmitries of the earth into six natural geograph- 
ical sections, it is noticed that the exports of farm products to Europe 
aniouiiE to about 85 to 90 per cent of the total; North America, 0 to 7 
per cent; and Asia, South America, Africa, and Oceania less than 3 per 
cent each. 

CONSPICUOUS CLASSES. 

The principal and conspicuous classes of exports may be traced 
instructively to their destinations. In recent years about 45 per cent 
in value of the exported part of the cotton crop has gone to the United 
Kingdom; alx>nt 24 per cent to Germany; about 11 per cent to France; 
5 to 7 per cent to Italy; from 3 to 4 per cent to Spain; from 1 to 6 per 
cent to Japan; 1 to 2 per cent each to Belgium, Canada, and European 
Russia. The percentage of the value of exported cotton going to every 
other country is less than 1 per cent each, and among thesC' countries 
of less consequence in this matterj'.yet receiving from, this ''country 
cotton valued' at $l,OW,0rX) to $3,000, 000, are Mexico, Austria-Hun-' 
gary,;the Netherlands, and Denmark. 

Again, in exported gimn and grain products the United Kingdom is 
by far the principal customer, since about one-half of these exports go 
to tliat country. Germany stands second as a customer, and takes a full 
■10 per cent of these exports, while the Netherlands stands third and 
soiiiewhat under 10 per. cent; Belgium is fourth in order with 5 to 6 
per cent; and Canada fifth with 4 to 5 per cent. 

Grain and grain products are much .more widely distributed from 
this country throughout the world than cotton. Wheat being the 
principal grain exported, the percentages representing its distribution 
in the principal countries are nearly the same as those given above, for 
all grains and their products. 

■ Of the' exported meat and meat products, the United Kingdom takes 
about '62 .per" cent, Germany about 12 per cent, the Netherlands 
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about 7 per cent, and Belgium 3 to 4 per cent; 1 to 2 per cent of tbe 
exports go severally to Cuba, Sweden and Norwaj", Denmark, Canada, 
British Africa, France, British West Indies, and Brazil. 

The live-animal export is mostly to the United Kingdom. It consists 
almost entirely of beef cattle, and that country takes two-thirds to So 
per cent of them. For a few recent years British South Africa took 
most of the exported horses and mules. 

Geographical concentration of destination also marks the distribu- 
tion of tobacco exports. One-third of these are to the United Kingdom; 
Germmiy gets one-seventh to one-sixth ; Italy one-eighth to one-seventh; 
France one-tenth; and Belgium, the Netherlands, Canada, Japan, Spain, 
British Australasia, and British Africa from 1 to 6 per cent each. 

Oil cake and oil-cake meal go principally to the United Kingdom, 
Germany, the Netherlands, Belgium, and Denmark in varying pro- 
portions, and the vegetable oils go principally to the Netherlands, 
France, Germany, United Kingdom, and Belgium. The United King- 
dom gets two-thirds of the exported butter and nine-tenths of the 
cheese. The hop market is almost entirely in the United Kingdom, 
and the foreign vegetable market is chiefly in Cuba, Canada, United 
Kingdom, and Mexico. 

About seven-eighths of all exported fresh apples go to the United 
Kingdom, while Germaiw takes 5 to 10 per cent. Germany gets 
nearly one-half the dried apples; the Netherlands one-fifth to one- 
third; Belgium and the United Kingdom a tenth each. The prunes are 
bought mostly by Germany, the Netherlands, United Kingdom, 
Canada, Belgium, and France, and the foreign market for raisins is in 
Canada to the extent of two-thirds of the export. The remainder goes 
chiefly to British Australasia and Mexico. 

COMPETITORS IN TWO CHIEF IMPORTING COUNTRIES. 

Having observed that by far the principal portion of the value of 
expoi-ts of farm products is concentrated upon a few classes of them, 
and that about one-half of the exports are sent to the United Kingdom, 
and about two-thirds to that country and to Germany, it will he 
instructive to turn to the imports of farm products into those countries 
for the purpose of ascertaining who the competitors of this countiy 
are in those markets, and to point out relative standings. 

COMPETITORS IN THE UNITED KINGDOM. 

During the calendar year 1900 the imports of farm products into 
the United Elingdoin were valued at $1,577,522,533, an amount not 
greatly different from the average of recent years. The contribution 
:to these imports from the United States was 32.5 per cent, so ' that 
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about one -half of the exports of the farm products of the LTnited States 
become ak>ut one-third of the imports of farm products ■ into the 
United Kiiigxlom. 

For the year meotioiied France was next in importance to the .United 
States among foreign nations as a contributor to the agricultural 
imports of the United Kingdom, although far below, its percentage 
being* only 6.5; next iu' order was German}', 5 per cent; the Nether- 
lands, 44 per cent; Argentina and Russia, 4 per cent each: Denmark, 
0.9 cent; Egypt, 3.8 per cent; Belgium, 2.2 per cent; Spain, 1.7 
per cent; and Asiatic Turkey, 1 per cent. All other foreign countries 
contributed less than 1 per cent each. 

The British colonies contributed in. the aggregate' 24.3 per cent, 
siil>dkidecl as follows: Australasia, 9.2 per cent; British East' Indies, 
8 'per cent; Canada, 4.4 per cent; all other British possessions, 2.7 
per cent. 

Meat, meat feoducts, axd aximals. — The United States has a long 
lead over its competitors as a purveyor of meat, meat products, and 
animals to the United Kingdom. The cattle imports for 1900 were 
valued at 143,857,842, of which the United States supplied' 72.1 per 
cent; Canada, 20 per cent; Argentina, 7.4 per cent. The imported 
fresh beef 'was valued .at 139,724,500, of which 74.2 per cent came from 
the Uni'ted States; 14.3 per cent from Australasia; 8.2 per cent from 
Argeiitiiia.. The United States also supplies the principal portion of 
the imports of S'alted or pickled beef, cured beef not more specifically 
indicjjited, bacon, hams, salted or pickled pork, lard, oleo oil, and cured 
meats not more de'finitely' described. 

Diiirr rRODircTS.— As a contributor of dairy products the".,IToited 
States is far behind its competitors. ' The butter imports of 1900 .were 
valued at 184,922,542, but the United States contriWted only l'.4'per 
cent, thus stand'ing in the rear of -Denmark with 46 per cent; France, 
10.2 per cent; the -M-etherk'nds, 8.1 per cent; Sweden, 5.8 per cent; 
liiiBsia, 5.6 per cent; and Belgi'um, 2.1 p-er cent; and also in the rear 
of Australasia with 14.4 per cent, and Canada with 3.7 per cent. A 
better showing is made by the United States in the imports of cheese 
into the United Kingdom, which were valued at 133,2765558 in 1000. 
Caim.cl.a contributed 55.6 per cent; United States, 25.5 per cent; the 
Netherlands, 11.7 per cent; Australasia, 3.2 per cent. 

Eggs.— E ggs are imported into the United Kingdom in large quanti- 
ties, their value for 1900 being |26,308,396. These come principally 
from Bussi-a, Germany, Denmark, France, and Belgium in fractions 
varying from one-eighth to one-fifth of the' total. Canada sends' 5.3'' 
■percent, .and the United States only 2.9 per cent. 

Ces'EA'ES. — I n the great totals of imports of cereals into the' United 
Kingdom the United States' stands preeminently- conspicuous, 'as in 
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the ease of meat and meat products. That coimtiT received from 
al)road wheat ta the value of )fillojG12.963 in 1900, and about onc-haif 
of this came from the United States, one-quarter from Argentina, 9.5 
per cent from Canada, 6.3 per cent from Russia, and 5.6 per cent from 
jhiistrahisia. The imported wheat flour w" as valued at about two-tift'lis 
of the wheat imports, and more than four-fifths of this flour came from 
the Uiiiteci States, while Austria-Hungary supplied 6.2 per cent; 
Canada, 5.7 per cent; France, 3.2 per cent; and less than 1 per ’cent 
came from Argentina and Russia together. 

iNaturall}’' also the chief portion of the imports of maiize is from tlie 
United States, the fraction being 69.7 per cent of $59,993,526. Argen- 
tina sent 12.3 per cent; Canada, 8.7 per cent; Roiimania, 4.9 percent; 
liiissia, 3.9 per cent. 

In barley imports the United States,. Russia, and Asiatic .Turkey 
each supply about one-quarter, and about one-third of the rye imports 
are contributed by Russia and nearly the same fraction by the United 
States. In oats, however, Russia is far in the lead, wnth more than one- 
half of the contribution to total imports valued at $25,482,984, while 
the United States sends a little over one-quarter, and Germany less 
than one-tenth. Hearly all of the imported maize meal and oatmeal 
and groats comes from the United States. 

Cotton. — The greatest of all the United Kingdom agriealtiiral 
imports is raw^ cotton, the value of which in 1900 wars 1199,441,794. 
The cotton supplies of the United States found practically no competi- 
tor ill the same grades of cotton in the British market, the supply 
from this soui*ce being 73.7 per cent of the total. The Egyptian 
supply was 22.1 per c.ent; that from the British East Indies, 1.7 per 
cent; and from Brazil, 1.6 per cent. 

Feuits.-— This coimtiy has a strong hold upon the British market in 
the suppl}^ of some fruits and a weak one in others. Nearly one-half 
of the imported fresh apples came from this country, in 1900; one-third 
from Canada; one-tenth from Australasia. . , ..The, imported fresh' apricots 
'and peaches , are of small value, and the United .States supplies' only 
one-tenth; most. of the imfxirts come from 'France. .'Fre,sh pears are, 
'inore'.iiEportant, and were valued at. $1,785, 324 in.lCHK), of which over 
one-tenth came from this country; France supplied about tw^o-thirds, 
and Belgium nearly, one-fifth. More than one-,haIf',of the imported,' 
prunes came from France and about'-o'ne-third from the United States. 

Othee feoducts. — A considerable quantity of hay comes' from the 
United States to Great Britain, the value being somewRat, dess'' than 
11,000,000 ill 19'0O, or 42.5, per cent of the total 'imports; one-quarter 
of the imports w’^ere from the Netherlands, .one-eighth from.Camd,a, 
and' over one-tenth from France. 

' The principal portion of the hop imports comes from the .United 
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States— 73.6 per cent in 1900, Belgium being in second place, with 17 
per cent. Nearly three-fourths of the cotton-seed oil cake is derived 
from the United States, and the principal competitor is Egypt, with 
nearly one-fifth; but in the case of flaxseed oil cake the United States 
contiibutes only one-quarter, while Russia and Germany supply about 
one-third each. A large amount of cotton seed is imported which 
comes almost entirely from Egypt. The imported flaxseed is mostly 
obtained in the British East Indies, Russia, and Argentina. 

The tobacco supply of the United Kingdom was valued at 114,281,031 
in 1900, and 84.4 per cent of this was obtained in the United States; 
9.2 per cent from the Dutch East Indies. 

COMI^ETITORS IN' GEEMAN'Y. 

Germany has hardly one-third of the importance of the United 
Kingdom as a recipient of exports of farm products from this country, 
yet the total imports of farm products into that country in the calendar 
year 1901 were valued at $790,561:, 700. The United States contributed 
1172,837,6005 or 21.9 per cent, this fraction being larger than that of 
any other country. Kussia stands second, with 16.3 per cent; Austria- 
Hungary third, with 10.6 per cent; then follow the British East Indies, 
with 5.6 per cent; Argentina, 5.4 per cent: Italy and France, 4.4 per 
cent each: the Netherlands, 4 per cent. 

Place occupied by the United States. — Farm products constitute 
a liaiich larger percentag-e of the imports of the German Empire than 
they do in this country, the percentage for Germany being 59.2 for 
the five years 1S97-1901 . Of imports of agricultural raw materials, the 
United States supplied 20.5 per cent in 1901; food products; 21.7 per 
cent; feed stuffs, 37.3 per cent; miscellaneous farm products, 3 per cent. 

With a more specific classification of imported farm products the 
position of the United States as a contributor may be better under- 
stood. This country sent to Germany 57 per cent of the value of its 
imports of meat and meat products in 1901; 55.7 per cent of the vege- 
table fibers{almost entirely' cotton); 35.3 per cent of the grain and grain 
■ products: '8.2 per cent of the tobacco; 6.1 per cent of the fruit and 
lists; 5.7 per cent of the seeds;. 2.3 per cent of the hides and skins; 
one-fourth of 1 per cent of the live animals; and only one-tenth of 1 
per ce'Ot of the animal fibers. 

Animal PEODiicTS."-Siich small quantities of butter and cheese find 
their wav from the' United States to the German markets that, the 
former country can hardly be looked upon as having .any footing in 
German markets in t,he sale of these pi'odiicts. Only three-quarters 
of 1 per cent c»'f the total imports of dairy products come from the, 
Un,ited States. Very little fresh meat -of anj' kind comes from this 
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country, but the United States supplied 85 per cent of the cured beef 
in 1901; 85.1 per cent of the bacon; 46.2 per cent of the hams; 69.5 
per cent of the salted or pickled pork; 97.6 per cent of the lard; 98.2 per 
cent of the lard compounds; 93.8 per cent of the oleo oil; 26.2 per cent 
of the sausage casings; 63.8 per cent of the stearin; and 47.7 per 
cent of the tallow. The principal competitors of this country in these 
classes of German imports are Denmark, the Netherlands, Austria- 
Hungary, and, in sausage casings, Russia; in tallow, the United 
Kingdom and British Australasia. 

Fruits. — In 1901 the apple imports of Germany were nearly one- 
half derived from Austria-Hungary; about one-fifth from France; one- 
eiglith from Ital}^; one-eighth from Belgium; and only 2.4 per cent 
from the United States. Almost no other fresh fruits were received 
from the United States; but a large quantity of dried fruits 
elsewhere specified”), including dried apples and prunes, was received 
from the United States, their value being 12,078,100, or 43.4 per cent 
of the total imports of this class. The chief competitors were Austria- 
Hungary and Servia, each contributing one-fifth, and France, one- 
tenth. 

Cereals. — Germany’s imports of wheat in 1901 were valued at 
167,283,100, of which 58.4 per cent came from the United States; a 
little over one-fifth from Russia; one-tenth from Argentina — but the 
United States was exceeded in the supply of wheat flour by Austria- 
Hungary, which contributed 58.8 per cent as against 28.7 per cent by 
the United States. About one-half of the barley imported into 
Germany comes from Russia, and two-fiftbs from Austria-Hungary. 
The United States makes a bare showing. One-fourth of the imported 
buckwheat is from the United States and more than one-half from 
Russia. , 

As might he expected, the United States contributes the princi- 
pal portion of the supply of imported maize (about two- thirds); 
Argentina sends about one-eighth, Eoumania about one-tenth, and 
Eiissiii about one-twentieth. Russia sends about seven -eighths of the 
oats and the United States about one-tenth; Russia about nine-tenths 
of the rye and the United States one- twentieth. 

Almost the entire imported malt comes from Austria-Hungar}^; the 
bran is supplied by Russia, Austria-Hungary, Ai*gentina, and the 
Netherlands, in order of importance, with the United States contribut- 
ing only 3.2 per cent. ' . 

Other rroeucts.— The oil cake and oil-cake meal received from 
the United States by Germany in 1901 w^ere two-fifths of the total 
imported; from Russia, one-fourth; from France, one-twelfth. The 
imported flaxseed comes mostly from Argentina, the .British' East' 
Indies, and Russia, leaving onlj" one-tenth of the imports to the United 
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States, Two-tliircls of the imported ' leaf tobacco comes ' directly or 
indirectly from the Dutch East Indies, about oiie-eigiitli from' 
and one-twelfth from the United States. 

SOJAIAEY, 

From totals of incomprehensible mag’nitude and from a bewildering 
mass of details concerning the exports of farm products from this coun- 
try, classification and comparison reduce the subject to what are, after 
all, rather simple terms when separated from numerical aggregates. 

The vast total of exports is composed mostly of cotton, grain and 
grain products, and meat and meat products, with places of much less 
altlioiigh of large importance taken by tobacco, live animals, oil cake 
and oil-cake meal, fruits and nuts, and vegetable oils. With attention 
coriC*en,trated upon three or four, or at most upon all these eight 
classes of products as exports to the countries of the earth, it may be 
still further concentrated upon the United Kingdom as receiving one- 
half of all this couotryhs exports of farm products, and, in a less 
degree, upon Germany, the recipient of one- sixth, all other countries 
being iiidividuall}" of minor importance in the general siirveju 

So it becomes easy to find our principal competitors, which are, in 
meats and meat products, Australasia, Argentina, and Canada, and 
Deiimark in bacon; in live animals, Argentina and Canada; in grain 
and grain products, Argentina, Russia, Canada, and Roumaiiia, and at'' 
times British India and Australasia; in tobacco, the Dutch East Indies; 
while in cotton the other countries of the earth have not yet produced 
a direct competitor of the upland varieties grown in this country. ' 



BELATIONS OF FEDEEAL GOTEENMENT TO C0?nTE©L 
OF CONTAGIOUS DISEASES OF ANIMALS. 

By D. E. Salmon, D. V. M., 

CMcf of the Bureau of Animal Industry, 


INTROBUCTIO,X. 

The breeding, raising, and feeding of farm animals, and the gather- 
ing and preparation of animal products, constituting what is known as 
the animal industry, is, under ordinary circumstances, probahl}' the 
most profitable branch of agriculture, and seems to be essential to 
successful farming. Its importance is recognized by everyone, as it 
is hard to imagine a permanently prosperous country where the 
conditions are such that animal production is impracticable. Most 
eiiiightened governments have, therefore, fostered and encouraged the 
animal industry, and have endeavored to throw around it such safe 
guards as could be suggested to protect it from the numerous destruc- 
tive diseases or animal plagues which from time immemorial have 
constantly existed in some part of the world, alwniys readj" to follow 
the lines of traffic and overrun fresh territory. 

The contagious diseases of animals have been known through all 
historic time, and probabl}^ existed many centuries before the art of 
writing weas discovered; but their ravages were held in check by the 
very conditions which they themselves created. The more animals 
they destroyed, the fewer there were left to prey upon; and as the 
animals decreased in numbers the}" were more scattered and less liable 
to come in contact with each other. Consequently, the chances of 
contagion were diminished and the diseases gradually subsided, until 
with the increase of animal life the conditions again became favorable 
for, infection. ' With the increase of human population ' and the 
development of agriculture we are consbintiy endeavoring to multiply 
our stock of farm animals, and in doing so we make the conditions 
more and more favorable for the spread of disease. ■ It is true that by 
confining animals to certain farms or pastures they are prevented from 
spreading infection to the same extent as, when theyu'oaiii unrestri,cted 
in nature; but this influence for good' is 'offset' by 'the traffic in animals' 
between farm and' farm, by the driving and shipment o,f animals to 
'.distant "markets, and 'by the importa.tio,n of animals from 'all parts, of 
the world. 



492 YEARBOOK OF THE BEPARTMEHT OF AGRIOUETU'EE. 

DISEASES IN THE UNITED STATES AND CONTROL OF CONTAGION* 

111 the United States wo have an enormous aggregation of animals; 
great activity in the traffic and transportation of animals between 
different sections of the country; a large importation from other parts 
of the world; and, in short, all the conditions which favor the spread 
of disease, if the contagion is allowed to establish itself within our 
territory. Fortunately, the Federal Government began the supervi- 
sion of imported animals before many Old World plagues had been 
introduced upon this continent, and as there were few indigenous 
diseases of a raxiidly spreading character, our farm animals have not 
been destro3md by disease as they have been in man}^ other parts of 
the world. Nevertheless, certain contagious diseases exist here and 
are very trouhiesome and destructive. Among these may be mentioned 
glanders, cattle and sheep scab, Texas fever, tuberculosis, and hog 
cholera and other infectious diseases of swine. Pleuro-piieumoiiia and 
foot-and-mouth disease have imiided our territory several times in the 
past, but have been entirely" eradicated bj^ the Federal Goi'ernment. 

DISEASES EXISTING IN FOREIGN COUNTRIES. 

Ill most other countries of the world there exist extremely fatal 
diseases of aniiiials, which are difficult to control, and which are not 
known in the United Shites. In Europe there is foot-and-mouth 
disease, pleiiro-poeiimonia, and sheep pox; in Asia, Africa, and the 
Philippines there is rinderpest and surra; in Australia and South 
xifrica there is pleuro-pneumonia; in South Africa there are also a 
number of veiy fatal diseases, such as horse sickness, coast fever, and 
heart water, which are as yet imperfectly understood; in South 
America foot-and-mouth disease has spread beyond control, and 
threatens us through animal products, such as wool, hair, and hides, 
and also by advancing overland to our Mexican frontier. 

NECESSITY OF CONTROL OF CONTAGION BY FEDERAL GOVERNMENT. 

It is plain from experience in the past that neither the farmers of 
the coiintiy nor the individual States can protect themselves either 
from the diseases wffiich have become indigenous to the coiintiy or 
from those which exist in other lands. To prevent the spread of these 
forms of coiitag-ioo there must be expert inspection of animals that are 
to be shipped in the general commerce of the country, and this inspec- 
tion should be made as near as possible to the point of origin; ' stock 
yards and stock cars must be kept free from infection; suspected animals 
must be kept in €|uaraiitiiie until they are safe; diseased aniiimis,, diS',' 
covered in transit must be disposed of in such manner as to reduce to 
a minimum the danger of spreading disease. In order to cany on 
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sucli a service siiccessfull}' the office conducting it must have com- 
plete information as to the existence of contagious diseases in the vari- 
ous States of the Union, and also in the different countries of the 
world. This information can only be obtained by .the Federal Govern- 
ment, which has its agents in all countries f roin whom regular and 
reliable reports are received. Again, the supervision, inspection, and 
quarantine of imported animals and the regulation of interstate ship- 
ments so as to exclude contagion can only be performed by the Federal 
Government, and attempts to exercise thiS' power by the Statea have 
been and must necessarily be imperfect and of little avail. The stamp- 
ing out of diseases as they exist on farms and ranches would seem to 
come under the police power of the individual States, but when a 
disease has spread to an}" considerable extent experience has shown 
that even the largest and wealthiest States are unable to accomplish 
this successfully without the cooperation of the General Government. 

WORK OP THE BUREAU OF ANIMAL INDUSTRY. 

SUCCESSFUL CONTEOL OF DISEASES. 

The history of the contagious pleuro-pneumonia of cattle in the 
United States is very instructive. This contagion remained upon our 
soil for more than forty years, and States like New York, New Jersey, 
and Pennsylvania attempted without success to stamp it out of their 
territory. It was the presence of this disease which led the Federal 
Government to establish a Bureau of Animal Industry and to confer 
upon it certain powers looldng to the control and eradication of animal 
plagues. The work with pleuro-piieimionia was begun in 1884, and 
in a few years and with comparatively small expense the eoiitagion 
was entirely eradicated. In the same manner the outbreak of foot- 
and-mouth disease, which occurred in New England in 1902, was 
completely stamped out. Since this line of executive work by the 
United States Government was begun, the needs of the country and 
the experience of tiie service have led to the granting of additional 
power and to the extension of the field of work, so that now indigenous 
diseases such as Texas fever, sheep scab, and cattle scab are being 
controlled; quarantine stations are mamtained on the seaboard and 
inspection stations along our land boundaries; supervision has been 
established over stock yards and animals in transit; and, in general, 
a comprehensive system for repressing animal diseases has .been put, 
ill operation. This being the actual condition,, everyone inte-rested in 
American agriculture should know the details about what the Govern- 
ment is trying to do, and what. is expected of the citizen under the' 
present laws and regulations. 
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OF Cj;)r)l>EUATION OF STOCKMEX. 

It) is the policy of tlie Department of Agriculture to move conserv- 
atively ill the effort to control and suppress the contagious diseases of 
animals^' to do its work in such a manner as to' disturb as dittle as 
possible the ordinar}- business operations in live stock, and to protect 
the farmer and raiieliiimii from uiinecessar}" restrictions and burdens. 
To carry out this policy successfully, however, the Department must 
have the loyal and , zealous cooperation of all who feed, ship, and deal 
in cattle; 'for, if it. is found .that the leniency of, the Government is 
taken advantage of ,to ship diseased, animals .and ■to'spread contagion, 
the regulations riiiist be made more stringent,' even if by so ^ doing 
temporary loss and hardship 'should result. ' It has sometimes happened 
ill the 'past,, that' regulations which, had the}- been observed, were 
arnxdy sufficient to control the- disease at v/hich they were aimed have 
failed to 'produce the desired effect because they were constantli^ 
ignored and violated- Th.is failure on the part of those engaged in 
the animal industry to observe- needful regulations and to cooperate 
with the Dep'artfficnt must from the nature of the case react upon 
that isd,ustry, because more stringent measures must be adopted, 
involving gimter interference with- business, and extending the 
j>eriod during which these inconvenient requirements must continue. 

LAW Ci.)NTEf»LLlXC 3III-PMEXT OF LIVE ST<XXv, 

The few provides that no railroad, company nor the owners or 
'masters of aiiy.ve-ssel or boat shall receive for transportation or trans- 
, f.rom one State or 'Tertdtory' to another, or from -any S'tat'e,,i.nto 
the' District' of Columbia, or fro-m- the -District kito' any State, any live 
stock affected wi tli any contagious, infectious, or communicable '-disease ; 
nor shall any person, company, or corporation deliver for such trans- 
portation to ail}' railroad company, or master or owner of an,}' boat or 
vessel, ail}' live stock- knowing them to be affected wit,li any conta- 
gious, infectious, or eomiiiiinica-ble disease: nor s,liall any person, 
company, or corporation drive on foot or transport in pri'vate convc}'- 
aiiee fro,!,i,i one State or Territory to another, or fi’om, any State into 
„ the District of 'Coliiiiibia, or from the District into any State, live 
stock, knowing them to be affected with any contagious, infectious, or 
eommimicable disease. The only exception to this statute is a provi- 
sion that the so-called s^ffenetie or Texas fever shall not be considered 
a t'oiitagioiis, infectious, or communicable disease within the meaning 
of t,!ie,law, as to cattle being transported by rail to market for 
slaughter, when' the same are unloaded onl}-^ to be fed and watere-d 
in lots on the way thereto. 



COKTEOL OF CONTAGIOUS DISEASES OF ANIMALS.. 


495 


’aOl.ATIONS GP ORIGINAL LXW AND srPPLR.iIEXTA.RY LEGISLATION. 

liriefly, tlieii, it is a \'ioiatioii of the law for am' person, or any 
conipairvs to offer for shipment, or to take in aiyv mamieiy iiiiy live 
stock affected with a contagious disease from one State or Territory 
to aiiotiier. This law has been constantlj’' violated ])y the interstate 
shipment, of lire stock affected wffth giaiiders, sheep scab, cattle seal), 
tuberculosis, and other contagious diseases. The loading chutes, stock 
cars, and stoc*k yards are thus kept infected, and the purpose of the 
law is defeated. There have been comparatively few prosecutions for 
such shipments of diseased stock, because the disease was not dis- 
covered until the animals reached some stock yard, generally liiiiidreds 
of miles from the point of origin, and then it was impossible to prove 
that the shipper knew them to be diseased at the time of shipiiieiit. 
Doing the best that is possible b}^ inspection at the principal stock 
yards, sufficient evidence to secure conviction could not be obtained 
against one. in„a hundred of the violators of the law. This fact, which 
has been brought out wuth great clearness- by the experience with 
sheep scab, made it necessary that measures should be adopted which 
would fix the responsibility upon the persons who ship the diseased 
animals, and which would, so far as possible, prevent such shipments. 
By the most recent regulations, therefore, persons owning, managing, 
or transporting animals are required to exercise reasonable diligence 
to ascertain that the animals are not affected with any contagious or 
infectious disea>se, and have not been exposed to the contagion of such 
disease by contact with other animals so affected, or by being in or 
upon pens, premises, cars,, or other vehicles contaminated by diseased 
animals, before offering them for transportation or transporting them 
or introdiidiig them into public stock yards or upon public highways or 
lines of interstate traffic. . 

,, SrmAI.WIEiiSUIlES TO intEVENT SPEEAJ) -OF CONTACiOUS 1)ISEAS.ES.- 

In addition to the ' provision making it the duty of the shipper to 
know, that his stock is fr'ee from disease befor-e he ships it in the chan- 
nels of interstate commerce, special measures applicable to each' p,ar- 
ticular disease are adopted to. guard against .the spre-ad of contagion 
by ignorant, careless, or lawless -persons. ^ In States ;wlie re, d.isease is 
■widely disseminated live stock will be inspected before shipment ' is- 
allowed, and by cooperation with the State authoriti,es„ the flocks and' 
herds which are found bo be diseased -upon such inspection, will be- 
quarantined until proper measures are ta-kento era,dicate the contagion. 

POWER OrVEX, THE' SEGRETART'.OF AGEIOUETURE. , 

' By act of Congress, approved 'February 2, '1'903, authority .'is con- 
■f erred upon tliC' Secretary of Agriculture' to ni'ake such regula- 
tions and take such measures as he may deem 'proper to p'revent the 
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dissemination of the contagion of any contagious^ infectious, or com- 
iniinicable disease of animals from a foreign country into the 'United 
States or from one State or Territory of the United States or the 
District of Columbia to another. And the violation of the act or 
of the orders or regulations made in pursuance thereof is a misde- 
meanor, punishable by a fine of not less than $100 nor more than 
$ 1 , 000 , or b}^ imprisonment not more than one or by both such 
fine and imprisonment. It will be seen, therefore, that the aiithoritj^ 
and the responsibility for the control of the contagious diseases of 
aiiiinals have been fully placed within the Department of Agriculture, 
and it is the duty of this Department to protect the agricultural inter- 
ests of the^coun try from the spread of such diseases by all the means 
in its power. The Department has endeavored to avoid extreme 
measures, and in case of doiiht has given the benefit of this to the 
owner of diseased stock discovered in transit from one State to another; 
but this leniency has by some been taken as a sign of weakness and 
has led them to defy the regulations and the inspectors by other viola- 
tions of a most glaring character. Such action can not be tolerated, 
and those guilty of it in the future will have only themselves to blame 
if the penalty of fine or imprisonment, or both, is imposed upon them. 

DISEASES THE DEPARTMENT IS ENDEAVORING TO CONTROL. 

The diseases which the Department is now" striving most earnestly to 
control are sheep scab, cattle scab, and Texas fever. A brief state- 
ment in regard to each of these diseases will serve to indicate present 
conditions and perhaps show what may he expected in the future. 

Sheep Scab. 

The disease of sheep which is commonl}^ called scab is an irritation 
of the skin leading to the formation of crusts or scabs, and is caused 
by a parasitic mite or acanis, which although very small is nevertheless 
visible to the unaided eye. This disease is similar to the mange of 
other animals, and the parasite which causes the trouble does not live 
in nature for any considerable time, except upon animals of this species. 
The disease, conseqiientlv, arises only by contagion from affected sheep, 
or by similar contamination from pastures, pens, sheds, cars, or other 
objects which have been recently infected by diseased sheep. When 
all the mites are destroyed, the disease will disappear and will not be 
seen again until more affected sheep are introduced from some other , 
part of the world where the disease exists, that is, the disease is caused' 
by contagion, and by contagion only. The parasites which produce it 
can only multiply upon the bodies of sheep, and although these parasites 
may live in buildings or pastures for a few weeks, or possibly, under 
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very favorable conditions, for two or three months, their existence in 
such locations is limited. Another encouraging fact is that the para- 
site is easily destroyed, and a number of remedies have been thoroughly 
tested which, when suitably applied to affected sheep, will Mil the mites 
without injuring the animals. 

Sheep scab is a far more serious disease than anyone W'oiild suppose 
from a casual inspection of affected animals, especially during the 
milder seasons of the year. In winter the symptoms are aggravated. 
The strength of the animal and its power of resisting adverse conditions 
are diminished. If the cold is extreme and the food scarce, a large 
part of the flock may perish, and those which survive will come through 
the winter in a miserable condition, which gives little prospect of profit 
to the owner. Under the best conditions of food and climate there is 
still heavy loss on account of the tearing out of the wool through the 
efforts of the animals to relieve the terrible itching by constantly biting 
and rubbing themselves. Moreover, the wool which is produced on 
such diseased sheep is weakened in fiber and of less value than the 
wool of health}^ animals. There can be no doubt that this disease is 
the greatest obstacle to the success and prosperity of the sheep indus- 
try in the United States. 

There is another side to the baleful influence of scab which should 
not be overlooked. Diseased sheep have been shipped everywhere; 
the stock yards of the country and the stock cars have been kept con- 
stantly infected; it has been next to impossible to buy sheep in the 
great markets for feeding or grazing without finding after they had 
reached the farm that thej" had contracted the infection; it has also 
been difficult to obtain pure-bred animals for improving the flocks 
without their becoming infected during transportation ; and equally 
serious has been the difficulty of excluding diseased sheep from the 
export trade and preserving the reputation of our animals in foreign 
markets. These conditions are not only discouraging and intolerable 
to the individual sheep raiser, but they are a disgrace to any civilized 
country which allows them to continue. The dictates of humanity no 
less than the interests of agriculture require that the suffering of the 
animals from this cause should be abated. There is no practical diffi- 
culty in the cure and eradication of the disease if the owners will only 
cooperate with the authorities to that end; and if this cooperation can 
not be obtained spontaneously it should he stimiilated by the power of 
the law. The individual flock owners have been unable to protect 
themselves, the efforts of the State governments have produced 
improvement only in restricted areas, and it is solely by cooperation 
between the Federal Government and the States that complete suecess 
is to be expected. ' 
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CiOVEBXMEXT ArXIlOllITY IX COXTROL OP DISEASE. 

Tile Federal Government takes up the work of controlling animal 
diseases through the power and duty which has been conferred upon 
it to regulate commerce between the States and with foreign countries. 
There has been niucli controversy in the past as to the extent 'to' which 
the Federal Goyernmeat can' act in such cases, but experience has 
shown that practic^illy it can do 'all that is necessary to accomplish the 
object. There would be no question raised as to the power of the 
G-eiieral Government to ■ inspect' and quarantine, or even to exclude 
animals from foreign countries where contagious diseases exist; and 
the |iow'er over interstate 'commerce, is 'just the sa.me and was granted 
in the same words as the power over foreign commerce. The General 
Govenimeiit can, ' therefore, w^ithout doubt, inspect and' quarantine 
aniiimls coming from States w^here such dangerous diseases exist, and 
if this is iiisiilScieiit it can prohibit the shipment to other States of the 
classes of animals which are affected with tlie disease to be guarded 
against. It is evident, however, that the Federal Government should, 
oiil j as a last resort, prohibit any class of interstate commerce, since it 
is tile duty of the Government to foster and encourage such commerce 
and to protect instead of injuring it. For this reason it is the policy 
■of the , Government to proceed so long as possible b}" less drastic 
measures, even though these require more time, and, before resorting 
to 'pro'hibitioB and destruction of trade, to offer cooperation with men 
and mon'ey f 'or the eradication of the disease.' It is newer the desire 
of this Defmrtment to trample upon local rights nor to override State' 

' authority, but where a '■daiige.rous and 'destructive disease is' allowed 
to 'establish' itself .in any State and"to' spread until it menaces, the 
iniiis'tries of other States, an emerg-ency has aris,en w'hich , calk for 
effectual action, aiMi either the State must permit the General ■Govern- 
ment to 'Operate wdthi'ii its territory for the control and emdicatioii of 
the disease, or it must expect to see a prohibition put upon the inter- 
state traffic of the animals which are liable to carry the infection. 

GOYEEXMENT EFPOR’Ki AGAIKST DISEASE. 

The historj" of the 'Department’s action with reference to sheep scab 
shows that regulations pro^hibiting the shipment of diseased sheep from 
one State to a'liother, and their entran.ee into stock yards' used for the ^ 
interstate trade, also re^quiring'’the disinfection of yards in Avhich dis- 
e'ased' sheep had been placed, were insufficient to stop the interstate 
shipment of such diseased animals, notwithstanding the fact that 
inspect^ors were required to 'make inquiries for evidence that would 
justify 'prosecution of the shippers. 'The first order concerning sheep 
''Scab.wHch contained the above-mentioned requirements' was dated' 
December 13, ISffo; and' this was followed by the ■order' 'of June 18, 
1807', requiring that ..cars, boats, and other vehicles wMch have been" 
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used for tiie transportation of affected sheep shall be inimediately 
cleaned and disinfected. 

At this time the number of inspectors emploj^ed by the Bureau of 
Aiiiiiial Industry was so limited that the inspections could only be made 
at the principal stock yards, and it was found that diseased sheep coii- 
tiniied to arrive in large numbers and that the regulations were witln 
out any 'material effect upon the. traffic. The Department hesitated to 
issue more striiigeiit and comprehensive orders, because it could not 
enforce them without a great increase of the inspection service and 
the expenditure of more money than was available. Such orders 
would also lead to serious inconveniences and burdens to traffic and to 
the sheep industiy, and were not to be undertaken miti! it was de- 
monstrated that milder measures could not be made to accomplish the 
object. Accordingly, it was deemed best to issue a bulletin giving 
full information concerning the nature of the disease, the treatment 
by which il? could be eradicated, and the laws and regulations prohib- 
iting the intei'state shipment of affected sheep. The distribution of 
this bulletin gave flock owners an opportunity to inform themselves 
on the subject and allowed them all the time needed to rid their flocks 
of the disease before more drastic measures were adopted, 

DIPPING SHEEP. 

An important order was issued July 20, 1899, with reference to the 
manner in which sheep should be dipped before being permitted to 
go forward in the channels of interstate commerce. Previous to this 
time, when diseased sheep were found in the stock yards it was 
required that they should be dipped in some preparation for the cure 
of the makdj" before shipment to other States, but it was not specified 
what dip should be used nor the manner in wdiich the operation should 
be conducted. The result of leaving these details to the discretion of 
the owners, the commission merchants, or the stock-yards comimnies, 
as the ease might be, was extremely unsatisfactory; but, as these 
parties claimed that they had the right to treat the animals belongiBg 
to them or in their custody according to their own ideas, and as they 
strongly ' objected to ■ dictation on the part of the 'Government, the 
dipping, was left in their hands until this method of proceeding pro,ved 
to„be a failure. ; Many sheep, were injured by being dipped'in liquids 
of a 'scalding temperatuie .or which 'were to' 0 /concentrated;'dii other 
cases " inefficient .mixtures "were, used because of.' their' cheapne'ss, and,' 
in general, the dipping was conducted not with' the idea of curing the 
sheep, but to comply in the easiest manner possible with the regulations'. 

WHXT .'DIPS MAY BE t'SED. 

The order mentioned provides that no sheep affected with scabies, 
and no sheep which have been in contact with others so affected, shall 
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fee allowed shipment from one State or Territory into another, or 
from any State into the District of Columbia, or from the District 
into any State, unless said sheep shall have first been dipped in a 
mixture approved by this Department. A tobacco-and-sulphur and 
a lime-and-siilphur dip were appror'ed b}’ this order and the formulas 
ffiven for their preparation. The owner of the animals is privileged 
to choose which one of these dips shall be used, but one or the other 
must be selected if the sheep are to be shipped in interstate commerce. 

OBJECTIONS URGED AGAINST DIPPING. 

At tlie time tlie order of eT iily ISSO, was issued the Bureau of 
Animal Iiidiistiy was severely criticised and its work ridiculed by 
iiiterestec! parties, principally by the manufacturers of proprietary 
dips. It was said that a single dipping was useless, that sheep could 
not be cured by one dipping, and that consequently all the expense,,, 
iiicon venience, and delay caused b}" this requirement went for nothing. 
The fact is that this dipping is a complete protection of the channels 
of interstate commerce so far as these particular shipments are con- 
cerned. Either of the recognized dips Avill kill all the mites upon the 
sheep at the time of dipping, and will destroy any others that get upon 
the animals from infected pens or which hatch from eggs upon the 
skin before the fleece is entirely dry, and probably for several days 
afterwards. The affected sheep can not be dangerous, therefore, to 
other animals, nor can they infect cars or railroad pens during the first 
week after dipping. Considered as a measure for the protection of 
interstate commerce, which is the paramount object of the interven- 
tion of the Federal Government, the dipping of diseased and exposed 
sheep would be fully justified if it did not permanently cure a single 
animal. The owners of the sheep or the local authorities might easily 
dip the animals a second time after they arrive at their destination, 
and thus complete the cure. .Experience has shown, however, that 
more than 9i) per cent of the animals dipped under official supervision 
remain free from the disease. During the year 1902 the affected sheep, 
thus treated numbered 218,110., fi*oni wffiich returns were afterwards 
received, and of this number 84.8 per cent were permanently cured. 
The exposed sheep dipped and from which reports were afterwards 
received reached the number of 572,659, and of these 94.7 per cent 
remained free from disease. ' The single dipping has, .therefore, not' 
"only protected the channels of interstate commerce, but it has saved 
from infection the great majority of the farms to which these sheep 
were taken. , 

Another objection urged against the official dipping was that the 
Jime-and-siilphuF preparation greatly injured the wool and should not 
be recognized on that account. The answer to this objection is that 
the owner is privileged to select the tobacco-and-sulphur dip if he so 
desires, and there is no ground upon which such an objection can be 
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raised to this dip. The lime-and-sulphur dip was recognized because 
it is one of the most efficient preparations known for the cure of this 
disease; the materials are cheaper and more easily obtained than those 
for any other dip; the constituents are familiar to everyone and the 
dip is easih" made and less dangerous to the sheep than most other 
dips. Careful investigation has satisfied the Department that the* 
lime-and-sulphur dip is not as injurious to the wool as is frequentiy 
alleged. Wools from sheep dipped in this preparation have not only 
been examined by the officials of the Department, but they have 
been sent to the most expert judges of wool in the country, and no 
evidence of injiiiy could be discovered; in fact, these wools could not 
be distinguished from other wools that had not been subjected to this 
treatment. The principal opposition to the recognition of the lime- 
and-sulphiir dip has emanated from the manufacturers of commercial 
dips. These gentlemen evidently find that it is difficult to compete 
with this preparation either in efficacy or price, and therefore they 
object to its being indorsed by the Government, The Department has 
had in view, however, only the success of its work and the interests 
of the wool producers. It can not undertake to eradicate a disease 
and at the same time preserve the market for the remedies that are 
manufactured to cure that disease. Moreover, its first duty is to the 
farmers and stock raisers, and it should in its official dippings require 
the most effective, the cheapest, and the safest preparations' attainable; 
and -in order to conduct the work successfully the composition of the 
dips should be known, and it should be possible to learn by simple 
tests if they are made and used of standard strength. 

Probably the most sincere objection that has been raised to the 
recognized dips is that they injure the business of the manufacturers 
of comniercial dips. It is said that sheep raisers have obtained the 
impression that they must use the official dips, even upon farms and 
ranches, if their sheep are allowed to go into the channels of interstate 
trade. It ha^s been the intention of the Department to avoid any 
interference with the home dipping of sheep, and therefore to permit 
the owner to select in the freest manner the remedy which he used. 
For nearly four years this policy was carried out without obtaining a 
satisfactory diminution of the disease on the farms and ranges where 
the sheep are produced. It has even been charged by the dip manu- 
facturers that the disease increased in prevalence rather than dimin- 
ished during these years. As a matter of fact, it has increased in some 
sections and decreased in others, the general result being a substantial 
gain for the bettei% It has been made plain, however, by the corre- 
spondence and official reports of the Department that some of the 
commercial dips are inefficient and unreliable; that some have proved 
very dangerous to the animals dipped; and that in no case that has been 
brought to its attention has the disease been eradicated in any State 
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except by official supervision of the dipping. There are onl}" a 'very 
few States in wliich success has been acliieved through ' the efforts 
o'f the local authorities; but generally the lack of funds, insufficient 
power, the ■ interference of local interests, and errors in maiiageroeiit 
have defeated the object for w'hich the w'ork 'was instituted. 

INSPECTION OF SHEEP AT TIME OP SHIPMENT. 

Beginning with 1899 the Department adopted the polic}^ of stationing 
iiiS'pectors in the interior of the country to ins'pect sheep at the time of 
sliipnieiit, preventing the diseased- ones from going out of the State, 
and granting permits to those -whieh are healthy. This service has 
been gradually increase-d m money and men were available, and, as 
might be expected, the number of diseased sheep reaching the central 
markc-ts of the eoiiiitry has been iiiaterialiy lessened. Unfortunately, 
there are nianr iiieii who, instead of curing their sheep, resort to 
siilitorfiiges and deception in order to get them to market. The sheep 
which show no signs of the disease, but whieh are, nevertheless, 
exposed, are sorted from the flock and driven to such a distance from 
the affected ones that the inspector can only see the former, and,, 
knowing nothing of the latter, he is deceived into permitting the 
exposed sheep to go forward to market. After these infected animals 
are crowded together on the cars for a few days the sjmiptoms of the 
appear, a:nd the shipment must l)e stopped at the first inspection 
point where their condition is revealed. The shipper claims that he 
did not know the animals were di-seased, or sometimes has the assurance 
to put his case forward as evidenee that the insj>ection is worthless. 
Under any circumstances, cars and stock yards are infected and. the 
diseased sheep found in tmnsit must he- disposed -of in some manner 
that will guard . agai-nst further damage. ,Iii other cases sheep 'are 
infected by being dri'ven over ranges or through pens where diseased 
animals have been, and these she-ep will show symptoms of the disease 
ivhen they reach market, and yet their owners may be innocent of any 
knowledge of their exposure. 

SOUND SHEEP INFECTED IN TRANSIT. 

These cases of sheep which were sound at the time of- shipment 
coming, down 'with scabies before they reach market have been so 
frequent that it has become ev'ident little more progress can be made 
,'f-or' the' 'coii:t.roi of the di,se.ase^iintil effectual work for its suppression 
Is d-ooe. in.the State-s where it' exists. It was, therefore dec-i-ded ,to' 
refuse permits for the shipment of sheep from certain badlj" infected 
States unless they were dipped 'Or unless it could be shown that the 
county ill which the shipment originated was free from infection; and 
it was also decid'Cd to aid "'the "State- 'authorities in such cases to con- 
duct the proper measures , for eradicating the .-disease. The diseased 
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slieep have been dipped until cured and until infection was no longer 
contracted from the pastures, and all the sheep in some of the worst 
infected counties were given the same treatment, whether they pre- 
sented symptoms of the disease or not. The cooperation of the State 
and Federal authorities to enforce these measures has been success- 
fully carried out, and although the first season’s work left, something 
to be desired in the way of thoroughness it resulted in a great decrease 
in the extent of the infection. If the dipping is begun again early in 
the spring and the ranges are protected from infection, the proba- 
bility is that during the coming year good results will be much more 
apparent than the}" were last year. 

OFFICIAL AND PROPRIETARY PREPAR^iTIONS. 

Ill these dippings under the combined authority of the State and 
Federal governments it has been required that the officially recognized 
preparations should be used. This has brought many protests from 
the manufacturers of proprietaiy dips, who claim that their business 
is being ruined in the States, where these operations are being con- 
ducted. Undoubtedl}", the statements as to loss of business under 
these circumstances are correct, but nevertheless it is not apparent how 
the Government can properly proceed and at the same time protect 
the manufacturers of these remedies. The stamping out of the disease 
must necessarily destroy the market for remedies, and during the 
stamping-out process remedies must be used of known composition 
and which are safe and reliable in their effects. Some of the proprie- 
tary dips are apparently good and others are certainly bad, but to 
investigate all of them thoroughly and attempt to discriminate between 
them would be a long and expensive undertaking and one that would 
probably be unsatisfactory to all parties. If such a work were suc- 
cessfully completed and certain preparations were recommended the 
composition of which is secret, thei*0 would be nothing to prevent 
unscrupulous dealers from depreciating the quality, relying upon the 
Government indorsement rather than upon the excellence of the prod- 
uct for their sales. Such frauds are always liable to occur, bringing 
loss to the consumers and suspicion upon the officials who gave the 
indorsement; therefore the opportunity for them should be avoided 
whenever it is possible to do so, ' 

: For the reasons which have been given, the work with sheep scab: 
will continue on the same; lines as have, been followed in 'the past.' 
There will, however,, be stronger and more determined efforts 'to, stamp, 
out the disease 'at the 'point of origin." More '.stringent '.measures'will 
be adopted to pre'cent the 'shipment of .'diseased or exposed sheep from 
one State to another, and an attempt w,ili' be, made to'' hold '.those "who 
violate the law and, regulations' to mo're, strict accountability' "by .bring-',, 
ing prosecutions whenever sufficient evidence .can be obteined. ' , 'The,' 
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Department relies upon tlie cooperation, not only of the States, but: 
of the individual flock owners, in whose behalf this' work is being, 
conducted and wflio will be so greatly benefited if it succeeds. ' . 

Cattle Scab. 

The disease known as cattle scab is also caused by an acams or .mite, 
and this belongs to the same species as the one which , produces sheep 
scab; but these mites, although very closely related, constitute different 
varieties, and the sheep mites do not cause disease in cattle nor the 
cattle mites in sheep- This disease has spread tremendously throughout 
the Western States, and especially in the range countiy, during the 
last half dozen years. In some- sections practically all of the cattle 
are affected. In summer the stnnptoms are mild and attract little 
.attention, but as cold weather comes on they are more intense. The 
animals lose flesh and vitality. They are unable to resist at the same 
time the debilirating eff‘ect of the disease and the demands made upon 
the system ],)y a long and severe winter. As a result of these conditions 
large numbers of these animals succumb, the losses being greater in 
the northern than in the southern sections of the country. 

EFFECT OF THE DISEASE OK CATTLE TRAFFIC. 

In addition to the direct losses of cattle the obstacles to traffic and 
shipments are becoming very serious. People are alarmed over the 
continued existence of the disease, and many have stopped buying these 
aninmls. It is becoming more (iifficult to move affected herds in the 
States where they exist, while, their shipment outmf the State .is a 
violation, of the Federal statutes. . This being the case, it is apparent 
that unless vigorous action is taken it will be impossible to market the 
cattle crop of this j-ear from the affected sections; but to hold back 
so many cattle for another year’s markets will be a great hardsliip to 
the producers, and it may be almost an equal hardship to the con- 
sinners. 

IMPCRTAKCE OP COKTROLLING THE DISEASE. 

■ This disease, wFieh at first appeared insignificant and scarcely worthy 
of attention lias to-day ' become one of the greatest dangers to the 
cattle industry. It is invading the States in the corn belt, and unless' 
It c.a!i be checked will spread all over the country. ■ The losses which 
it i.s alread}-^ causing are enormous, and these will increase as the infec- 
tion is more, wfidely distributed. The- very integrity of our export 
trade in live cattle is threatened, as it is becoming increasingly difficult 
to'ietect and exclude the exposed animals. 

WORK OP THE -DEPARTM-EKT OP AGRICULTVRE. . 

This condition of affairs requires the most vigorous action of the 
Department, and plans for work are now being matured which wffll 
be put into .effect as soon aS; the weather beeom,es suitable for operations 
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ill the Northwest. In 'general, the measures will he similar to those 
adopted for sheep scab. • Dipping vats must be constructed by cattle 
owners or others in all parts of the infected States, and the cattle 
must be dipped repeatedly until they^ are free from the disease and 
all the mites have disappeared from buildings and pastures. The 
liiiie-and'sulpliiir dip will be used exclusively for the early work, for 
it lias shown itself .superior to all other materials used, with the pos- 
sible exception of the light crude petroleum from the Beaumont dis- 
trict (Texas), which in some trials has proved very satisfactory, but 
which has not y^et been tried on a sufficient scale to warrant its accept- 
ance as an official dip for this purpose. Diseased cattle will be excluded 
so far as possible from interstate traffic and from the principal stock 
yards, wdiicb constitute the great cattle markets where the interstate 
trade converges. 

COOPERATION OP STATE GOVERNMENTS WITH THE DEPARTMENT. 

The governors of a number of States have already expressed their 
desire to cooperate with the Department for the suppression of cattle 
scab, and it is therefore felt that there will be full power placed with 
the Bureau of Animal Industry, not only to prevent the movement of 
infected and exposed animals from one State to another, but to super- 
vise and enforce the measures necessary to eradicate the disease within 
the different States. The eradication of the disease wdll be an expen- 
sive operation, but when the prosperity of the cattle industry and the 
integrity of the food supply of the country depend upon this being 
successfully accomplished there can he little doubt that Congress will 
be liberal in supplying the means. 

Splenetic or Texas Fever. 

The third disease for which the Department maintains an inspection 
service is the splenetic or Texas fever of cattle. This disease a few 
j^ears ago was so little known and so mysterious in its character that 
it inspired terror wherever Southern cattle were taken; but now, owing 
to the investigations of the Bureau of Animal Industiy, it is easily 
controlled without seriously interfering with the marketing of cattle 
from the infected district. Since it was learned that the contagion of 
the disease is disseminated only by the one species of ticks, known as the 
JSoopMl'US mnulutiis^ thoi regulations have, been made with a' view. of 
preventing these ticks from gaining access to susceptible cattle. The 
section of the country infested with these ticks haa been quite accu- 
rately surveyed and defined, and cattle from this section are shipped 
in cars which are properly placarded. When unloaded, the animals 
from such cars are placed in pens set apart for cattle from the infected 
district, and the carsare cleaned and disinfected. Cattle for immediate 
slaughter can thus go forward at all seasons of the year without danger 
of spreading the disease- 
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MARKETINCS STOCK CATl'LK AFFECTED WITH TEXAS FETER. 

Tiie problem of marketing cattle .from the infected district for 
grazing in other parts of the countiy is more complicated and more 
difficult to regulate. These cattle travel over roads and pastures that 
must be used for cattle susceptible to the. disease, and if they, dis- 
t,ribiite tick,s that are capable of propagating their specie,s outbreaks 
of the disease will occur. Cattle from some parts of the infected 
district carry ticks upon their bodies during the whole winter, so that 
it is impossible to select a season of the year when it can be said with 
certaintj^ that all cattle from that district are free from ticks. Fortu- 
nately, comparatively warm weather is I’equired for the preservat,!Oii 
and hatching of the tick eggs, and if the cattle are taken north of the 
infected district during ISovember, December, and January the ticks 
which mature upon them drop to the ground and either do not pro- 
duce any eggs, or; if eggs are produced, their vitality is destrojmd 
before the weather becomes sufficiently warm to hatch them. The 
shipment of cattle from the infected district for grazing purposes lias 
therefore been limited to the three months mentioned, but it has 
always been the hope of the Department that some substance would 
he discovered that would with certainty kill all the ticks upon these 
cattle and thus free them from infectious qualities. 

PETROLECTM AS A DIP. 

The problem, of killing the ticks without injuring the cattle has been 
t very difficult one to solve^ and experiments have been in progress 
for nearly ten years, only recently meeting with success. It is now 
believed from the results of experiments conducted during the last two 
years that the light petroleum, containing a considerable projiortion of 
siiiphiir, produced in the Beaumont d.istrict of Texas, may bo safely 
used as a dip for .this purpose, and that a single treatment will destroy 
all of these parasite.s, 

A NEW EEGtUATlON AS TD SHIPMENT. 

A provision has been inserted in the regulations of the .Department 
for the current year peniiitting the shipment of cattle from the infected 
district, providing are dipped in Beaumont crude petroleum, under 
the supervision of an inspector, and certified as free from ticks, , If the 
results of clipping .on a large scale are as favorable as in the experiments' 
which have been made, the introduction of this, method' of treatment 
will remove the principal obstacles which ; the cattle, industry of the 
South has ffiad to contend with, and should add millions of dollars to 
the value of these anim,'als in the infected States. On the other hand, 
it'wi,!l ..greatly lessen the cla.i3ger pf infection in other sections of the 
cbuntiy .'■■aid, will vfurni^^ means 'for reducing the size 'of the 
p'eimauently inf ecbed district ■ , ‘ , 
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ORGANIZATION OF THE DEPARTMENT OP AGRICTOTERE.* 

Secretary op Agriculture, James Wilson. 

The Secretary of Agriculture is charged with the supervision of all public business 
relating to the agricultural industry. He makes such regulations for interstate 
traffic ill live stock as may be necessary to prevent transmission of contagious dis- 
eases, and has charge of all interstate quarantine. He directs the admission or 
exclusion of live animals from foreign countries, and has charge of quarantine stations 
for importing cattle. He conducts the inspection and regulates the conditions of 
shipment of live stock and of meat products exported from American ports. ^ He 
exercises advisory supervision over the agricultural experiment stations deriving 
support from the'National Treasury. 

Assistant Secretary op Agriculture, Joseph H. Brigham. 

The Assistant Secretary performs such duties as may be required by law or pre- 
scribed’ by the Secretary. He also becomes Acting Secretary of Agriculture in the 
absence of the Secretary, During the World’s Fair at St. Louis and preparations 
therefor, he is the representative of the Department of Agriculture on the board in 
cdiarge of Government exhibits and is chairman of that board. 

Chief Clerk, S. R. Burch. 

The Chief Clerk has the general supervision of the clerks and employees; he is 
charged with the enforcement of the internal regulations of the Department; and is, 
by law, superintendent of the buildings occupied by the Department of Agriculture. 

Appointment Clerk, Joseph B. Bennett. 

The Appointment Clerk prepares all papers involved in the making of appoint- 
ments, transfers, promotions, reductions, details, furloughs, and removals for the 
entire Department, and decides all questions relating to the civil-service regulations 
affecting the same. He has charge of all correspondence of the Department with the 
Ci\dl Service Commission, and of all certifications and communications issued by the 
Commission to the Department. He keeps the personal* records of all employees of 
the Department, and is custodian of their oaths of office and efficiency reports. He 
is also custodian of the Department seal. 

Chief OF Supply Division, Gyros B. Lower. 

The Supply Division has charge of purchases of supplies and materials paid for 
from the general funds of the Department. 

BUREAUS, DIVISIONS, AND OFFICES. 

Weather, Bureau (comer Twenty-fourth, and M 
M'oore;: Aismtcmt CMeff Henry E. Williams; Chief Clerk^ Daniel J. 'Garroil;,.Prtra^«, 
'Secretary to Chief Edgar B. Calvert; Editor ' Kevim^ Cleveland Abbe; ; 

'■ In chmge Special /ResecifclrnyF. H, -Bigelow-; In charge Imtmrnent MmionpOhn^rlm ' 

■ F. 'Marvin; In charge Forecast Division^ Edward B. Garriott; Amiffned "m Oficial 
Fbwasfa*, Alfred J.' Henry; Chief of Mmr and Flood. Ewmon^ Harry 0- Franken- 

■ field; Chief of Climate' ' and Crop ttiiimonj Jomea Berry; In charge' of Dkimm ■ of . 
"Meteorological Eecords^ William B. Stockman; . Chief of PuMkaiions, Mvismnf John. 
B. Church; .Chiefs of Tekgraph Mvmonf Jpme ll.' Robinson;' 'Chief' of.. Supplies 

: ■ Miimn , Frank; SL Cleaver ; ' Librarian and Clmatologistj , W illiam - F.;- R, ■ 'Phillips. ' 


^■The o-rganization of.- the 'Department here given is in -accordance '.with,, the act' 
approved April 23, 1904, making appropriations for the fiscal year be^nning July 1, 
1904, and shows changes in personnel to April 1, 1904. 
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The Weather Bureau has charge of the forecastmg of weather; the' issue of 
storm warnings; the display of weather and flood signals for^ the benefit of agri- 
culture, coniineree, and navigation; the gaiigingand reporting of rivers; the mainte- 
nance and operation of seacoast telegraph lines, and the collection and transmission of 
niaiiiie intelligence for the benefit of commerce and navigation; the reporting of 
temperature and rainfall conditions for the cotton, rice, sugar, and other interests; 
the display of frost and cold-wave signals; the distriluitioii of ineteorological infor- 
mation in the interests of agriculture and commerce; and the taking of such meteoro- 
logical observations as may be necessaiy to establish .and record the cliinatic conditions 
of The United States, or as are essential for the proper execution of the foregoing 
duties. 

'Eiteeau of Aximal Ixdustey. — Chief, D. E. Salmon; jUmtant Chief, A. D. Melvin; 
Chief Cierl', E. B. Jones; Chief of Inspection Mvidon, A. M. Farrington; Chief of 
Qiiafantine Divisum, Richard W. Hickman; Chief of Pathological Pivisim, John R. 
Mohler; Clikf of Bhehemie Dhnsion, M. Boi-set; Chief of Dairy Pivmmi, Henry E. 
Alvord; Acting y.oohyist, B. H. Ransom; In charge of Experiment Station, E. ' C. 
Scliroeder.; Editor, George F. Thompson; Expert in Animal Mmhmdnj, George, M. 
Roiniiiel. 

The Bureau of Animal Industry makes investigations as to the existence of 
dangerous conimumealle diseases of live .stock, superintends tlie measures for their 
extirpation., rDake.5 o,rigliial investigations as to the nature and .prevention of such 
diseases, and reports on the condition and the means of improving the animal indus- 
tries of the country. It also has charge of the inspection of import and export animals, 
of tlie inspection of vessels for the transportation of export cattle, and of the quaran- 
tine Btationa for imported neat cattle; supervises the interstate movement of cattle, 
and inspects live stock and their products when offered for food consumption; has 
ehaige of manufacture, interstate commerce, and export of renovated butter. 

'B.UB.EAU OF Beakt Ikbustey, — Chief, Beverly T. Galloway; FatfiologiM and Physiolo- 
yid, md' Acting Ckkf in absence of Chief, A. F. Woods; Chief Clerk, James E. Jones: 
Botanist, F. V. Coville; Agrodologist, W. J. Spillman; Fomohgist, G. B. Brackett; 
Morticxiliurist, L. C, Corbett; Botanist in charge of Seed and Flcoit Introduction and 
Distribution, A. J. Pieters; Editorial Clerk, J. Rockwell. 

The Bixremi of Plant Industry studies plant life in alT Its relations to agriculture. 
It includes Vegetable Pathological and Physiological Investigations; Botanical Inves- 
tigations and Experiments; Pomological Investigations; Grass and Forage Plant 
Investigations; Experimental Gardens and Grounds; the Arlington Experimental 
Farm; Congrcmonal Seed Distribution; Seed and Plant Introduction; Tea Culture 
Experiments; and Invratigation of Production of Dom^ic Sugar 

Bumiu OF Foebotsy (Atlantic Buildiiag, F street JSiW.). — Fbreder mi 

Chief Gilford Pinehot; In charge of Pored Mmmrments, Overton W* Price; In 
charge of F&red Mdmgenmii, Thomas H. Sherrard; In charge of Dendrology, George 
B. Slid worth; In charge of Fared E.de7%sion, William L. Hall; In charge of 
Ikodmls, Hermann von Schrenk; In charge of Becords, Ja.m:es B. Adams. ' ■ 

The Bureau of Forestry gives practical assistance in the conservative handling of 
national, State, and private forest lands; investigates methods of planting and kinds 
of trees for planting, and gives practical assistance to tree plantem; studies commer- 
cially valuable trees to determine their best management and use; tests the strength 
and (iurability of construction timbers, railroad ties, and telephone poles, and cleter- 
iniiies the best. methods of extending their life through preservative treatment; inves- 
tigates forest fires, turpentine' orcharding, and. o.th.er forest problems; and condiicfe 
st.iidle8 to ;a,Ecertaia necrasary changes in the bounda-ries of exist,iiig national for^t 
re«rves and 'areas suitable for new reserves. 

BriiEAr OF Chemistey (comer Fourteenth and B .streets SW,),—C/icmhs^ and Chief 
Harvey W. Wiley; Cldef Food Laboratory, W. D. Bigelow; Sugar' Laboratory under 
direction of Chief of Bureau; Chief, Mokd-Maienal Lahoratcnry, L. W. Page; Chief 
Imeeiidde mid Agrkmltmal Wafer iMhoral&ry, J. K. .Hainvood.; Chief Dairy Lal^m- 
irmj, G. E, Patrick.; . Soil and 'FeriU'ker Analysis Laboratory, C. G. Moote; 
Chief, Dnm Lalmaiory, L. F. ICebier; Chief Cmirdcis Laboratory, ,L. 8. Manion; 
Chief Clerk, M, S. TldE 

Thf Bureau of Ch€in,!stry investigates' methods proposed for the analysiB' of "soSs, 
fertilisers, and agricultural producS, and makes such analyses as pertain in general 
to the intere.sts of ' agriculture. The work on 'foods includes the analyms of adulter- 
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ated products, experiments to determine the effect of adiilterants on the human 
organism, and the investigation of food products imported into the United States. 
The Bureau ' does chemical work for some of ^the other Bureaus and Divisions of the' 
Department, and for other departments of the Government which apply to tlie 
Secretary of Agriculture for such assistance. 

Bureau of Soils (212-214 Thirteenth street SW.). — Chiefs Milton 'Whitney; Chief 
Clm% A. G. Bice; Soil Physicist, Lyman J. Briggs; Soil Chemist, Frank K. Cameron; 
In char.ge Soil Survey, Clarence W. Dorsey; In charge of Alkali Ilcdawiation Livesth 
gations, Thos. H. Means; Tobacco JSxpert, George T. MeXeas. 

The Bureau of Solis is intrusted with the investigation,, survey, and mapping of 
soils; the .investigation of the, cause and prevention of the rise of alkali in the soil, 
and the drain^e of soils; and the investigation of the methods of growing, curing, 
and fermentation of tobacco in the different tobacco distiicts. 

Bureau of Entomology. — Entomologist and Chief, L. 0. Howard; Entomologist in 
charge of Experimented Field TTor^*, *C. L. Marlatt; Entomologist in charge of Breeding 
Experimenis, F. H. Chittenden; In charge of Forestry Im'esiigaim^^^ A. D.* .Hopkins; 
In charge of JpkuUure, Frank Benton; In charge of Cotton Boll Wemil Investigations, 
W, D. Hunter; In charge of BoUworm Investigatioris, A. L. Quaintance; Expert in 
Miss H. A. Kelly; Assistant Entomologist, I). W. Coquillet t 

The Bureau of Entomology obtains and disseminates information regarding inju- 
rious insects affecting field crops, fruits, small fruits, and track crops, forest and forest 
products, and stored products; studieg insects in relation to diseases of man and other 
animals and as animal parasites; experiments with the introduction of beneficial 
insects and with the fungus and other diseases of insects, and conducts experiments 
and tests with insecticides and insecticide machinery. It is further charged with 
investigations in apiculture and sericulture. The information gained is disseminated 
in the form of general reports, bulletins, and circulars. A good deal of museum 
wmrk is done in connection with the Division of Insects of the^Kational Museum, and 
insects are identified for experiment stations and other public mstitiitions and private 
individuals. 

Division of Biological Survey.— and Chief C. Hart Merriam; 

OMe/, A. K. Fisher; AssiatoniS m charge of Gaine Preservation, T. S. Palmer; Assisi- 
ant m charge of Economic Ormiliology, F. E. L. Beal. 

The Division of Biological Survey studies the geographic distribution of animals 
and plants, and maps the natural "life zones of the country; it also investigates the 
economic relations of birds and mammals, and Tecommends measures for the preser- 
vation of beneficial and the destruction of injurious species. It is charged with 
carrying into effect the provisions of the Federal law for the importation and protec- 
tion of birds and certain provisions of the law for the protection of game in Alaska. 

Division of Accounts and Disbursements . — Chief and Bishurmng '''{ her ' k ,. Finiik ' L . 
Evans; Asikiani Clu ^' (in change of Weather Bureau disbursements) , A. Zappone; 
Cashier, M. E. Fagan, 

The Division of Accounts and Disbursements audits, adjuste, and pays all accounts 
and eiaima against the Department; decides questions inyolving the expenditure of 
public funds; prepares advertisements, sehedul^i, contracts for annual supplies, leases, 
agreements, bonds, and letters of auHiority; writo, for the signature of the Secretary, 
all letters to the Treasury Deimrtment pertaining to fiscal matters and all letters to 
the Department of Justice; atte,nds te. litigatidn in wKich ^ the .Deimitraent iS' inter- 
ested; issues requisitions for the purchase, of 'supphes and requests for passenger, and, 
for 'ffe,ight transportation; ..prepares the annual ■estimates, of appropriations; ' anti trans- 
act®' all other 'busine^ .relating to the fisandal interests of the 'Department, ' , ' 

Division ,, OF' Publications, Oeo.'Wm. 'Hill;, .Joseph 

A. Arnold; Assistant Editor, B.',D. Stallings; AssmtafdrmclmrgeofBQmmeni 'Secimi, 

B. B. Ha'ndy.^ 

The Division ■ of '■PublicatiO'ns , e^xercises ■ general ' 'supervision,' of the ' Department' 
printing and'i!lus,tratio!is, .edits all publications, of the' Department ..(with the 'excep- 
tion of those of' the Weather Bureau), has 'Charge, of the printing and Fa^Iner8^''Bu!-,' 
letin funds, and distributes all .Department 'publications wdtli the 'e,xception of .those 
turned oyer by law to the Superintendent of Documents for sale .'fit, the price, .affi,xed ' 
by him;, it issues, in the,: form of press notices, official information of interest to'agri- ' 
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ciiltiirists, aii(i 'distri;'biit4?s to agricultural publications and writers notices and^ synop- 
ses of Department^ publications; and bas charge of all correspondence -with the 
Government Printing Office. 

BimEAiT OF Statistics. — Staiisficianand Chiefs John Hyde; AsBociak StathticmT^ Edwin 
S. Holmes, jr,; Assistant Statisiidafi and Chiefs Stephen D. Fessenden; Chkj, JOimS’ 
im of Foreign ifar/cefe, George K. Holmes; Chiefs 'Mvimmi of Crop Reporting^ Victor 

H. Olmsted. 

,The Statistician collects information as to ..the condition,' prod.iiction, etc., of the 
principal, crops and the status of farm animals through State agents., each of whom 
.isassisteci' by a corps of local reporters, through separate corps 'Of county, .township, 
and,cotto,n correspondents, through traveling agents, and throu,|^h a ' special foreign 
correspondent, aS'S.isted by co.n,sular, .agricultural, and commercial authorities. He 
recorcl.s, tabulates, and coo.rdinates' statistics of . agricultural production, distribution, 

' and . cO'nsuinptio.ii, the authorized data of governme.nts, institutes, societies, boards 
of 'trad'e, 'ana individual es:.|>erts; prep-ares special statistical bulletins upon agricul- 
tural subjects-,' and issues a monthly crop re-port for the information of producers and 
'co.iisiiiiier9. T.hroiigh the division of -foreign markets, which has for its object the 
extension of the agrleultiiral export trade o.f the United States, the Statistician inves- 
tigates the rec|iiiremeiit3 of foreign markets, studies the conditions of demand and 
S'upply as .disclosed by the records of production, i.mportation, and exportation; 
i,!iq'!ii.fes i,nto the obstacles confronting trade extension, and disseminates, through 
printed reports and otherwise, the infor.mation collected. 

Libea,ry. — Librarkm, Josephine A. Clark; Assistant Librarian, Claribel E. Barnett. 

The Librarian lias eliarge of the Library and supervises the arrangement and 
cataloguing of books, the preparation of bibliographies and similar publications, and 
the purchase of new books. The mailing lists for the distribution of Department 
. publications to foreign countries are under the supervision of the Librarian. ' ' - 

Office 'OF ExpnRiM.EXT St AT ioxs. — Director, A. G. True; Assistant Dtrector and Editor 
' of Expenmeiit ^^ation Record, E. W. Allen; Chief of Editorial Dwision, W. H. Beal; 
Chief of Dkisioji of Insular Stations, AV. H. Evans; Special Agent, Alasha, G. 0. 
Georgeson; Specmt Agent, llawaii, Jared G. Smith; Special Agent, Porto Rico, D. AV. 
May; Chief of Nutrition Imc 8 iigations,W,O.Ai'W 2 .ter; Chief of Irrigation 
Uom, ElwoodMead; Farmers^ Institute SpeemUst, John Hamilton; Chief Clerk, Mrs. 
C, B. Johnston. 

The Office of Experiment Stations represents the Department in its relation to the 
exi^eriment stations, which are now in operation in all the States and Territories, 
.'■and directly manages the..':'exped'nt^i'-atahciis '' 

It seeks to promote the interests of agricultural 
* out the United States. It collects and dii^eminates general information regarding 
the colleges and stations, and publishes accounts of agricultural investigations at 
home and abroad. It also 'indicates lines of inquiry- -of the stations, aids in the con- 
duct of coo|ierative e-xperiments, reports upon their expenditures and work, and in 
general furnishes them, with such advice and assistance as -will best promote the .pur- ■ 
P'Oses for 'which they were established. In a similar way it aids in the development; 
of the farmers’ institutes throughout the United States. It is charged with investi- 
gations on the nutritive value and economy of human foods. It conducts inv^tiga- 
tioiis of the laws and institutions relating* to irrigation in different regions, the vm 
of irrigation w’aters, the removal of seepage and surplus waters by drainage., and the 
use of different kinds of power for irrigation and other agricultural purposes. 

Office OP Public Eoad Ixquiries.-— Dfrcdor, Martin Dodge; Asdstanf Director, 
Alaurlce 0. Eldridge. 

The Office of Public Eoad Inquiries collects and disseminates information con- 
cerning the systems of road ma.nagement -thro.ughout the United States, con-ducts 
investigations and ^ experiments r^arding the best method -of road making, the best 
kinds of road-making materials, and -prepare publications on these subjects. 
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APPSOPE.IATIONS FOE, THE DEPAETICENT' OF AGEICITLTirEE FOE 
THE FISCAL YEAES ENDIHG JIOTE SO, 1902, 1903, ATO 1904. 


Object of Appropriation. 


1002. 


1903. 


1904. 


Salaries, Department of Agriculture 

Library, Department of Agriculture 

Contingent Expense.s, Department of Agriculture 

Animal Quarantine Stations 

Collecting Agricultural Statistics 

Botanical Investigations and Experiments 

Entomological In vestigatioiis 

Vegetable Pathological Investigations 

Biological Investigations 

Pomoiogical Investigations 

Laboratory, Department of Agriculture 

Forestry Investigations 

Experimental Oardens and Grounds, Department of 

Agriculture 

Soil InvestigatioiLs 

Grass and Forage Plant Investigations 

Agricultural Experiment Stations [for stations under 
Hatch act, $789,000, 1902; $790,000, 1903; $810,000, 1904J .... 

Nutrition Investigatioiia 

Public Road Inquiries 

Cotton Boll-Weevil Investigations, 1904-5 ...a.. 

Publications, Department of Agriculture 

Sugar Investigations 

Purchase and Distribution of Valuable Seeds 

Salaries and Expenses, Bureau of Animal Industry 

Irrigation Investigations 

Tea Culture Investigations 

Arlington Experimental Farm 

Plans for Building, Department of Agriculture 

Foreign Market Investigations..,. 

Silk Investigations 

Building, Department of Agriculture 


$373,820.00 

7,000.00 

S7,oi:h3,oo 

25.000, OO 

120 , 000.00 

45.000. 00 
28, .513. IS 
00,000. 00 

20.000. 00 
20,000. 00 
24,500.00 

140,280.00 

20,000. 00 

91.000. 00 

20.000. 00 

c 09, 000. 00 
20,000.00 
20,000.00 


d 188, 000. 00 

5.000. 00 
270,000.00 

/1, 090, 000. 00 
1 . 50,0OCt0O 

7.000. 00 

10,000.00 

5.000. 00 


$4G5, 500. 00 
8, 0(10. 00 
a 43, 000. 00 


94. 200. 00 

55. 000. 00 

45. 500. 00 

110, 000. 00 

28. 000. 00 

30. 000. 00 
00, 500. 00 

254.000. 00 

25.000. 00 

130. 000. 00 

30. 000. 00 


c 76, 000. CO 
20, 000. 00 
30, 000. 00 


6 204,000.00 
5, OOO. 00 
270,000.00 
'/1, 660, 000.00 
65, OOO. 00 
10,090.00 
15,000.00 


G,m 00 
10,000.00 


$471, OSO. GO 
10,000.00 
37, 000. 00' 


109, 200. OO' 

65.000. 00 
65,500.00 

130.000. 00- 

34. 000. DO- 
ST, 000. 09 
70, 500. OO 

312,860.00 

25. 000. 00 
170, OOO. OO 

35.000. 00 

,90,000.00 

20. 000. 00 

35. 000. 00 

170.000. 00 

200. 000. OO 

5. 000. 00 

290.000. 00 
1, 450, 000. OO 

65.000. 00' 

10. 000. 00 

15, 000. QO 


7,500.00 


2.50,000.00 


Total 


WEATHER BUREAU. 


2,772,113.18 


3.750,200.00 


4, 179,640. OO 


Salaries, Weather Bureau 

Fuel, Lights, and Repairs, Weather Bureau 

Contingent Expense's, Weather Bureau 

General Expenses, Weather Bureau 

Meteorological Observation Stations 

Buildings, Weather Bureau 

Cables and Land Lines, Weather Bureau 

Storm-warning Stations, Glenhaven and South Manitou 
Island, Mich., Weather Bureau 


Total, Weather Bureau | 1, 


159,820.00 

9.000. 00 

8.000. 00 

865, .500. 00 

60,000.00 

46,000.00 


165, 260. 00 
10,000.00 
S, 000,00 
915, 500. OO 
GO, 000. 00 
50, 009. 00 
40, OOJ. 00 


15, 000.00 


148,320.00 


1,263,760.00 1, 


175. 440. 00 
6, OOO. 00 
8, OGO. 00 

969. 080. 00 


000 . 00 - 
40,000.00 


248, 520. OO 


Grand total 


3,920,433. IS 


5,013, 960.00 


5, 428,160.00 


a Includes 16,000 deficiency. 

5 Includes $3,013.18 deficiency. 

<?:Expen.ses of Office of Experiment Stations. 

d Includes 115,000 deficiency, but does not include $300,000 for Yearbook and $150,000 in general fund, 
e Includes |4,000 deficiency, but does not include $300,000 for Yearbook and $185,000 in general fund. 
/Includes $-10, 000 cieficieiiey. 

£? Includes $5(K), 000 deficiency, emergency fund for foot-and-mouth disease. 


PBOFOSEB NEW BUILBINGS THE DEPARTMENT OF 

AGRIO-OXTITRE. 


By B. T. Galloway, Chairman, JBuiMing €Q7n7mitee, 

The new buildings (see frontispiece and PL LXII) for the United States Department 
of Agriculture will be located on the south side of the Department grounds near the 
highest point in that piart of Washington originally laid out as the Mall. The grounds 
proper comprise an area of 40 acres. The plans provide for the erection of three 
structures, each of which will be complete in itself. Two of these structures will be 
devoted entirely to laboratory purposes- and one to administrative use. The laboratories 
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will eacli bave a frontage of. 256. feet and \YilI be connected. by corered' curtains or'cor- 
ridc»rs witlitlie administration building, wliieli will l>e iriomimeiital in .cliarapter and 
wiiidi will form t'he center of the group. Extendiiig back from one end of each of 
the main laboratoi'y structures will be a wing 100 feet in length. Thus there will be 
formed a large court, witb the entii-e south end open. This arrangement will give 
exeel,Ie..iit light and Yentilation. 

The laborutorie.3 are ' to 'be five stories in height, including the basement, which 
\Tiin.>e for the 'most part above ground. The rooms 'will ail be well lighted, and.. 
s|>ec*iai provisicm ATi.il. be made for heating' and ventilation in accordance with 
the best modern, ,iriet.hods for such structures. In preparing the plans' for t'liese 
biiilci.iii.gs, the fact was kept in mind' that they 'Avere to be used 'for Avorking purposes. 
Everyt'i'dng a..|}out the buildings' will be thoroughly fireproof and- substantial; and 
t.h.e' rooms tvill be so arran-ged' that, no matter Avhat changes are effected in organiza- 
tion i.n.. future years, each room Avill be w*ell adapted for laboratory purposes. Each 
rooiii'ATill beinlly provided with ail the necessary equipments for biological, ciiein- 
ical, or physical Avork. 

T.l'ic administration structure i'S designed to combine dignity, beauty, and utility. 
There 'is no Avaste space, and the otHees AviU all be .arranged in such a. AA'ay that 
eac'h, AAi.ll have outside light. The n.iain feature of this, building consists of' a' 
central co'iirfc siirroiiiided l',)y corridors, from A-v.iiic.li the A'arioiis offices are reached. 
This 'biiih'ling, like the others, Avill be constructed of the very best inatewials,^ and 
Avill 1 ‘c af^soliitely .fireprciof' tiiroughour. Tlie structure Avill lie six' stories, in I'leight, 
i,'i 3 clud,ij]g llie basei'oeiit. Tlie libra,ry of the Department, Avliich is noAV one. of the' 
liiosi valuable o,f' its- kind in tiie coiiiitfy,.Avili be Iot;ated on the top floor of the admin- 
ist,ra.iio,'i'i l:]ui,i.diiig, Avhere ample.Jigl.it will l:)e at hand and AA'here the quiet and' other' 
rcxiuiresiients so^'iiecess,ary for 'library AA'ork Avill be aA’ailable. The administration 
building and laboratories Av-ili x>reseiit a fapade about 650 feet in length. The build’- 
i'Xigs AA’i,il I®' constructed either of marble or of white granite, and, placed as they 
are among the beautiful surroundings of the Department grounds^ Avili form ojie of 
the, most Hriposi'Bg' structures '.ill the- 

A'aMCIFLTTJBAL COBIi.EaES AHB QTHEE. IKaTITUTlQlTS . IE THE 
tJMTED BTATES^' HAVING COBESES IN AGBICULTirEE. « 

College instmction in a'griciilture' iS" given 'iU' the- colleges and universities 'receiAdiig: 
tite bemffitsof the acts, ol ..Congress of" July 2, 1862, and August 30', I8'90,,, Avhieb'are' 
now in o|>eration in all the States aiid..Temtorie'S, except. A'laska, Ha Avail,, and Po.rto. 
Ilico. The total !iiiin,be]p of these instilutioas*- 'iS'di# ef wffiich 68 maintain courses' of,', 
instmetlon in agrkiiltore. In 20 States the agrieultuml colleges are departments of'' 
the State imiversities. I.n, '1'6 'States- and Territories separate institutions having 
ooiiTses- ill agriculture are in.ai,ntamed-fO'r the* colored race. Allot the agricultural 
c'dlcges for Avliito pergo.iis, and, several of. those for negroes offer four-year courses in 
agricuUiire and its related sciences leading to bachelors^’ degrees, 'and-, many provide 
fo'r givK'hiate siiidy. Forty-four of these institutions also- provide -special,, .sho'rt-,. and 
CMrriypondtuii'e courses in tlie different branches of- agriculture, including .-agronomy., 
htjrtifuliiii'e, animal husbandry, poultry culture, cheese .making, dai'rymg, .sugar mak- 
ing, rural enji nee ring, farm ii'ieehamcs, and other technical eiibj'eets.^ The officers of 
tile agrit'ii,Irural colleges engage quite largely in conducting farmers’ institutes and 
otlitr .feriiis of' cc-llege extensi,on. The agriciiiiural experi'ment, stations Avith.v'cry 
feAwexeeptions are departments of the agricultiiral colleges. The total number of 
persons en, gaged in rheAvorkof education and researcliin tlie land-grant colleges and 
the exp'eriirieiit stations in 1903 Avas 4,350; the number of students in tliese, colleges, 
52,480; the iiumlAer of students in the four-year college courses i'u agriculture, 3,146; 
in sliortand special courses, 5.505. With a fcAV exceptions eacl'i of these colleges 
offers free tuition to Te3ide,nts of the States, in Avliich it is located. In the exeepited 
cases selioIa,i*shi|,>s are open to promising and energetic students; and in all o]-)portii- 
iiiiies are fo'uiid for some to earn part of their expenses by their oath labor. The 
'expenses' are iTo,n'i 8125 to 8300 for the school A-'ear. 


aliieliidiiig oiil}- iiistilutiuiis established, under the hiud-graut act of July 2, ISG’i. 



Cross Sections of Administration and Laboratory Buildings for Department of Agriculture, Showing Arrangement of Corridors, Rooms, etc. 

[For north u] ovation, sc*e Frontispioeo.J 
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Aijrlciiltiiral colleges and other ihstitidions m the United States hewing courses in agricul- 
ture — Continued- 


States and Terri- 
tories. 

Name of institution. 

Location. 

President. 

Alabama 

Alabama Polyteelmic Insti- 
tute. 

Auburn 

C.C.Tluicli.M.A. 


Agricultural and Mechanical 
College for Negroes. 

Normal... 

W. H. Council!, Ph. D. 

Arizona 

University of Arizona 

Tucson 

K. C. Babcock, Ph. D. 

Arkansas 

University of Arkansas 

Fayetteville 

H. S. Hartzf.!g, LL, D'. 


Branch Normal College 

Pine Bluff 

Isaac Fisher. 

CalifoTiila 

University of California 

Berkeley 

B. LWlmeier,LL. D. 

Colorado 

The State Agricultural College 
of Colorado. 

Fort Collins 

B. 0, Aylesworth, LL. D. 

Connecticut 

Conn. Agricultural College 

Storrs 

R. W.Stimson.M. A, 


Delaware College 


G. A. Harter Ph D 


State College for Colored Stu- 
dents. 

Dover 

W. C. Jason, M. A. 

Florida 

Florida .Agricultural College . . . 

Lake City 

T. H. Taliaferro, Ph. I>. 


Florida State Normal and In- 
dustrial College. 

Tallahassee 

N.B.Young,M.A.. 

Georgia 

Georgia State College of Agri- 
culture and Mechanic Arts, 

Athens 

H.C, Wlhte.Ph.D. 


Georgia State Industrial Col- 
lege. 

College 

E.E. Wright. 

Idaho 

University of Idaho 

Moscow 

J. A. McLean, Ph. D. 

Illinois 

Universitvof Illinois 


A S Draper t.T. T> 

Indiana 

Purdue University 


■VV.E. Stone, Ph.D.' 

Iowa 

Iowa State College of Agricail- 
tuie and the Mechanic Arts. 

Ainei 

A. E. Storms, D.D. 

Kansas 

Kansa.s State Agricultural Col- 
lege. 

Manhattan 

E. E. Nichols, M. A. 

Keiituekj’ 

Agricultural and Mechanical 
College of Kentucky. 

Lexington 

J. K. Patterson, LL. D. 


State Normal School for Col- 

Frankfort 

J. S. Hathaway, M. ,-V., M. D 


ored Students. 



Louisiana 

Louisiana State University and 
Agricultural and Mechanical 
College. 

Baton Rouge 

T.I>.Boyd,LL.I>. 


Southern University and Ag- 
ricultural and Mechanical 
College. 

New Orleans. 

H. A. Hill. 


The University of Maine 

Orono 


Maryland 

Marj’land Agricultural College. 

College Park 

E. W. Silvester. 

Prinee.ss Anne Academy, East- 

Princess Anne 

F. Trigg, M. A. 


ern Branch, Md. Agr. Coll. 



Massachusetts 

Massachusetts Agricultural 
College. 

Amherst. 

H.H. Good ell, LL.D. 

Slielngan 

Michigan State Agrieuitural 
College. 

Agrieultunil Col- 1 
lege. 

J. L. Snyder, Ph. D. 

Minnesota 

The University of Minnesota . . . 

St. Anthony Park. 

C.Nt:srthrop,LL.D. 

JtlisHissippi 

Mississippi Agricultural and 
Mechanical C<.illcge. 

Agrieuitural Col- 
lege. 

, J. C. Hardy, M. A. 


Alcorn .Agriculiumi and Me- : 
elianieal College, 

Westside 

i W. IL Lanier, B. A. 

i 

Missouri 

The University of Missouri ^ 

Columbia... 

: E.H. Jesse, LL.D. 


Lincoln Institute ' 

Jefferson City 

1 B.F.Allen,M.A. ■ , ■ 

Montana 

The Montana College of Agri- j 
culture and Mechanic Arts, i 

Bozeinan 

J.Reid.B.A.' 

Nebraska 

The U,mversi.ty of Nebraska,... 

Lineoln ...... 

‘ E. B. Andrews, LL. D. 

Nevjida . 

Nevada State Uiiivemity ........ 

EenQ 

J. E. Stubbs, M. A:, D. D. ■ 

New Hampshire, . . 

The New Hampshire 'College 
of Agriculture and the Me- 
chanic Arts. 

Durham 

W.D, Gibbs, M.S. 

New Jersey 

Eutgers Scientific School (The 
New Jersey State College for 
the Benetit of Agriculture 
and the Mechanic xVrts). 

New Brunswick .. 

Austin Scott, LL. D. 

New Mexico 

The New Me.vico College of Ag- ; 
rieulture and Mechahie Arts, j 

MesDla Park 

Luther F«'tster, M. S. A. 

New York 

Cornell Unlvereity ; 

Ithaca 

J. G. Seburman, LL. D, 

North Carolina 

The North Carolina College i 
of Agriculture and Mechanic 
Arts. 

West Kaleigh 

G. T. Wiiisron, LL. D. ' 

1 

The Agricultural and Mechan- 
ical College for the Colored 
Race. 

Greensboro 

J. B. Dudley, M. A. 

North Dakota. ! 

North Dakota Agrieuiturai CV.d- 
lege. 

Ohio State TJniver.eity 

Agricultural Col- 
iege. 

■ J. H. Worst, LL. D, 

Ohio 

Columbus 

W. 0. T'honipsoii, D. D. 

O,kiahoma 

Oklahoma Agricultural and 
Mechanical College- 

Stillwater i 

A. C. Scott, LL. M. 


Agricultural and Normal Uni- 
versity. 

Langston 

I. E. Page, M. A. 

O.rego.n 

Oregon State Agricultural Col- 
1 lege. 

Corvallis 

T. M.Gatcli,Pli.D. 

Pennsyi^'ania 

The Pennsylvania- State Col- 
1 lege. 

State College 

G. W. Atherton, LL. D. 
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Agrkultunfl colleges and other insllfuflons in the Umied States having courses in agricul- 
ture — Continued. 


States and Terri- 
tories. 

Name of in.stiturion. 

Location. 

Pre.sideiit. 

Rhode Island 

Rhode Island College of Agri- 

Kingston 

K. L. Butterfield, M, S, 

Scsntli Carolina — 

eidtnre and yieelianic Art.s. 
Clemson AgTicuItiiral College.. 

Clemson College. . 

P. R. Mell. Ph. I). 

The Colored Normal, Indus- 

Orangeburg 

T. E. Miller, LL. I). 

South Dakota 

trieJ, Agricultural, and Me- 
chanical College of South 
Carolina. 

South Dakota Agricultural Col- 

Brookings 

James Chalmers, Ph. D. 

Ten n es.ee e 

Texas 

Fniversitv of Tennessee 

State Agrieulmral and Me- 

Knoxville 

College Station . . . 

D. F. Houston, LL. D. 


chaaical Ccdlege of Texas. 
Prairie View State Normal- 

Prairie View 

E. L. Blackshear. 

FIJI h ^ 

School. 

The Agricultural College of 

Utah.' 

University of Vermont and 

Logan 

W.J.Kerr,D.Sc. 

M.H.Buekhain,LL.D. 

1 

I J. M. McBryde, LL. D. 

Npftifif'in t 

I Burlington 

Virgin la 

State Agricultural College. 
The Virginia Agricultural and 

! Blacksburg 

Meciiauiciii Coiiegeand Poly- 
technic Institute. 

The Hampton Normal and Ag- 

i 

i Hampton 

H.B.Frissell,LL.D. 

Washington 

ricultural Institute. 
Washington Agricultural Col- j 

Pullman 

E.A. Bryan, M. A. 

West Virginia i 

i lege and School cf Science. ^ 
West Virginia University ! 

J^Iorgantown 

D. B. Pnrinton, LL. D. 

The West Virginia Colored In- 

Institute 

J. McH. Joiie.s. 

Wiscnnsin 

stitute. 

Cnlversit3’ of Wiseon.sin 

Madison 

C. R. Van Hise, Ph. D. 

C.W. Lewis, D.'D. 


University of Wyoming 

Laramie 

- 




AGBICBBTITBAL EXPEBIMENT STATIOl^S OP THE XTNlTiBD STATES, 
THEm LOCATIONS, BIBEGTOBS, AE'B PBmCIPAL luINBB OE 
WOBB. 


Stations, locations, and directors. 


Alabama Auburn: 

J.F. Duggar — 


Alabama (Canebrake), IJniontown: 
J.M'.Iiieteson, 


Alabama i;Tiiskegee>, Tuskegec: 
Q.\Y. Carter ‘ 


i 


Axiaona, Tucson: 
R. H. Forbes . 


Arkansas . Fa yet te ville: 
W, G. Vineenhelier , 

California . B er keley : 

E. W. Hilgard 


Colorado, Fort Collins: 

L,,G, Cari)eiiter 

Connecticut (State), Nem JSaTen: 
E. H. Jeniiiis 


Coiiiieeticiit (Storrs), Storrs: 

It. A. Clin ton 

Delaware, Newark: : 

A. T, Neale | 


Florida, Labe City: 
T. H. Taliaferro. 


Georgia, Experiment: 

R.J. Reading..... 
Idaho, Moscow: 

H.T. French 


Principal lines of work. 


Botany; soils; analyses of fertilizers and food materials; 
agronomy; horticulture; plant breeding: diseases of plants 
and animals; feeding experiments; dairying. 

Agronomy; horticulture; floriculture; diseases of plants and 
animals; dairying. 

Agronomy; horticulture; diseases of plants; animal industry; 
dairying. 

Chemistry; botany; agronomy; horticulture; feeding experi- 
ments; irrigation. 

Chemistry; agronomy; horticulture; plant breeding; diseases 
of plants and animals; feeding experiments. 

Physics; chemistry; bacteriology; fertilizers; agronomy; horti- 
culture: botany; meieorology; technology of wine and olive 
oil; animal husbandry; entomology; dairying; drainage 
and irrigation; animal and plant pathology. 

Chemistry; agronomy; horticulture; plant breeding; ento- 
mology; irrigation. 

Chemistry; in.speetion of fertilizers, foods, feeding stuffs, Bab- 
cock test apparatus, and nurseries; diseases of plants; horti- 
culture; forestry; agronomy; entomology. 

Nutrition investigations; dairv bacteriology; agronomy; hor- 
ticulture; poultry culture; dairying. 

Chemistry; bacteriology; agronomy; horticulture; diseases of 
plants and animals; feeding experiments; entomoiogy: 
dairying. 

Agronomy; horticulture; feeding experiments; veterinary 
science; entomology. 

Agronomy; horticulture; entomology; pig feeding; dairying. 

Chemistry; physics; botany; agronomy; horticulture; ento- 
mology; feeding experiments. 
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Agrleultural experimerit stations of the rnifed States^ their lomtions^ directors, and 
principal tines of icork — Continued. 

Stations, locations, and directors. | Principal lines of work. 


Illinois, Urbana: 

E. Davenport Chemistry; bacteriology; agronomy; horticiilmre; forestry; 

plant breeding; diseases of plants and animals; ieeding 
experiments; eiitomolog^y; dairying. 

Indiana, Lafayette: 

Arthur Goss Chemistry; agronomy; horticulture: feeding experiments; 

diseases of plants and animals; irrigation; dairying. 

Iowa, Ames: 

C. F. Curtiss Chemistry; botany; agronomy; horticulture; diseases of plants; 

feeding* experiments; entomology; dairying. 

Kansas, Manhattan; 

J.T. Willard Soils: horticulture; plant breeding; agronomy; feeding and 

digestion experiments; diseases of animals; entomology; 
dairying. 

Kentucky, Lexington: 

M.A. Scoveli Chemistry; soil^ inspection of fertilizers, foods, feeding stuffs, 

orchards, and nurseries; agronomy; horticulture; plant 
breeding; animal husbandry; diseases of plants; entomol- 
ogy; dairying. 

^ Louisiana (Sugar), New Orleans: 

William C. Stubbs [Chemistry; bacteriology; soils; agronomy; horticulture; sugar 

making; drainage; irrigation. 

Louisiana (State) , Baton Rouge: 

William C. Stubbs Chemistry; geology; botany; bacteriology; soils; inspection of 

fertilizers and Paris green; agronomy: horticulture; animal 
husbandry; diseases of animals; entomology. 

Louisiana (North), Calhoun: 

William C. Stubbs Chemistry; soils; fertilizers; field experiments; horticulture; 

feeding experiments; stock raising; dairying. 

Maine, Orono: 

C. D. Woods Chemistry; botany; inspection of fertilizers, commercial feed- 

ing stuff s, and creamery glassware; horticulture; diseases of 
plants and animals; food and nutrition of man and animals; 
poultry raising; entomology; dairying. 

Maryland, College Park: 

H.J. Patterson Chemistry; agronomy; horticulture; diseases of plants and 

animals; breeding of plants; feeding experiments; ento- 
mology; dairying. 

Massachusetts, Amherst: 

H. H. Goodell Chemistry; meteorology’; inspection of fertilizers, commercial 

feeding stuffs, creamery glassware, and nurseries; agron- 
omy; horticulture; diseases of plants and animals; digestion 
and feeding experiments; entomology; dairying. 

Michigan, Agricultural College: 

C.i>. Smith Chemistry; bacteriology; soils; agronomy: horticulture; dis- 

eases of plants and animals; feeding experiments; entomol- 
ogy; stable hygiene. 

Minnesota, St. Anthony Park, 'St. Paul: 

W.M. Liggett Chemistry; soils; agronomy; horticulture; forestry; diseases 

of plants and animals; food and nutrition investigations; 
plant and animal breeding; feeding experiments; entomol- 
ogy; dairying. 

Mississippi, Agricultural College: 

W. L. Hutchmson — — Soils; fertilizers; agronomy; horticulture; animal husbandry; 

diseases of animals; entomology; dairjdng. 

Missouri (College), Columbia: 

F. B.Mumfordcr Chemistry; agronomy; horticulture; diseases of plants and 

animals; feeding experiments; animal and plant breeding; 
entomology; dairying; irrigation. 

Missouri (Fniit), Mountain Grove: 

Paul Evans Horticulture; entomology; inspection of orchards and nur- 

series. 

Montana, Bozeman: 

F. B. Linffeld « Chemistry; meteorology; botany; agronomy; horticiiiture; 

feeding experiments; poultry experiments; entomology; 
irrigation. 

Nebraska, Lincoln; 

E. A. Burnett Chemistry; botany; meteorology; soils; agronomy; horticul- 

ture: diseases of plants and animals; forestry; feeding and 
breeding experiments; entomology; dairying; irrigation. 

Nevada, Reno: 

J.E. Stubbs Chemistry; botany; soils; agronomy; horticulture; forestry; 

animal diseases; entomology; irrigation. 

New Hampshire, Durham: * , , 

W.D. Gibbs. Chemistry; agronomy; horticulture; feeding experiments; 

entomology. 

New Jersey (State), New Brunswick: fChemistry; biology; botany; analysis of fertilizers, foods, and 

E . B . Voorhees 1 commercial feeding stuffs ; agronomy ; ii ortic ul ture ; diseases 

New Jersey ( College), New Brunswick: ] of plants and animals; nutrition iavesti|ratibns; entoinol- 

E. B. Vooirhees. [ ogy; dairy husbandry; soil bacteriology; irrigation. 

New 'Mexico, Mesilla Park: 

Luther Foster Chemistry: botany: soils; agronomy; horticulture; feeding 

experiments; entomology; irrigation, 

a Acting director* 



518 YEAEBOOK OF THE DEPABTEEKT OF AGIH'ClJLTrEE, 


Agrk'uUiiral e^perinent ■cpUhe United Ukdes^ their lomimns, ihm.iors, and pi'tn-> 

eipal litets of v.'orL ' — C-ontiniiGd. ^ 


SUitioKS, loeation^, and directors. 


Principal lines of work. 


Few York f^taiek Gene-Ta: 

W.H. Jordan:' 


Now York I'CornfeHs Itliaea: 

I.H. Bailer 


North Crirrdina, Raleigh; 
B. W. Kilgcwe , . , 


Nori’ri Dakota, .Vgrieiiltnral College; 
J.H. Worst 


Oliix), Wooster: 
C. E. Thorne 


OklarKaiifi. Stillwater: 

John Fields' 

Oregon, Coryallis: 

J. WltliycomlH.* 

Peiinsylvania, State College; 
H. P. Armsby 


Rhode Island, Kingston: 

H. J. Wheeler 

Sonth Carolina, Clemsoii College: 
F.H,M 


Sonth D»k;ota, Brook,ings: 
J,.W. Wilson.. 

Tennessee, Knoxville; ' 

A. M. Sonle 


Texas, College Station; 

J. A. Craig 

rta.h, Logan: 

J. ,A. Widisoe 


Ve rrm nr, B i„irlhig't tvi : 

J.L. Hills...; 


Yirs'inia , B I aeksbnrg : 

'JWL3IeSryde..: 


ITasfringtcm, Pallraan : 

E. A. Bryan ■ 


West Virginia, Morgantown; 

J.H. S.tewarl: 


Wisconsin , Madison : 
W. A. -Henry 

Wlvoming. Laramie: 
B.C. B'tilliim .... 


i Chemistry: hacteriolo,g:v*: metoorolagy: inspection of crenm- 
1 en- a-lasswnre. feeding stuli's, fertilizers, and Paris green; 
j agronomy; horticulture: diseases oi plants; feeding experi- 
I inents; poultry experiments; entomology; dairying; irriga- 
I lion. 

' Chemistry: fertilizers: agronomy; liortieiiltiire; diseases of 
plants and animals; feeding experiments; poultry e.xperi- 
meiits; entomology; dairying. 

Chemistry; soils; agronomy; horticulture; animal husbandry; 
diseases of animals and plants; pomtry experiments; dairy- 
ing. 

Chemistry; botany; agronomy; plant breeding; horticulture; 
diseases of plants and animals; food analysis; feeding experi- 
ments; dairying; farm mechanics. 

, ilgronomy; horticulture; plant breeding; diseases of plants 
and animals; breeding and feeding experiments; ento- 
mology. 

. Chemistry; agronomy; horticulture: forestry; botany; dis- 
eases of plants and animals; uuimal husbandry ; entomology. 

. Chemistry: bacteriology; agronomy; liortieiiltiire; diseases of 
plants; deeding expenmeiits; entomology; dairying. 

. Chemistry; meteorology; analysis of fertilizers, foods, and 
feeding* stulTs; horticulture; agronomy; feeding experi- 
ments; dairying. 

. Chemistry; meteorology; soils; inspection of fertilizers and 
feeding stuffs; agronomy; horticulture; poultry exi>eriments. 

. Chemistry; inspection of fertilizers; agronomy; horticulture; 
plant llreeding; diseases of plants: feeding e.xperiments; 
veterinary science; entomology; dairying. 

. Agronomy; plant breeding: diseases of plants and animals; 
animal husbandry; dairying; irrigation. 

. Chemistry; fertilizers; agronomy; hortieulture; seed's; w'eeds; 
diseases of plants; feeding experiments; entomology; dairy-'. 
. ■ iiig. 

. Chemistry; meteorology; agronomy: horticulture; feeding 
experiments; diseases of animals; irrigation. 

. Chemi,stfy; alkali soil investigations; meteorology; agronomy; 

! liorticuirure; diseases of plants; breed,ing and feeding ex- 
I perimeni,?; dairnng; puiihry experiments; 2 ,rrigation:”iu‘id 
'! farming. 


. - Chemistry; botany; inspection of fertilizers, .feeiling stuffs, and 
j eretimery glassware; u.groiio,my; hortieultiire; 'diseases of 
! plants; feeding experiments:; dairying. 

AgTOnomy; horticulture; bacterlr'dogy; analysis of f(':»ods; 
feeding experiments; veterinary seieiice; eritbmulog-v; eider 
and vinegar making; ferments. 

. Clveinistry; botany; bacteriology: agronomy; bortienlturo; 
plant breeding; diseases of pkiiits and animals; feeding 
and breeding experiments; oyster culture; entomology; 
dairying; irrigation, 

. Chemistry; inspeetioii of fertilizers, orchards, and nurseries; 
agronomy; horticulture; diseases of plants; feeding experi- 
ments; i>oiiltry e.xperinient.s; entomology; dairying. 

■ j Chemistry; bacteriology; soils; agronomy; horticulture; feed- 
i ing experiments; dairying; drainage and irrigation. 

• 1 Chemistry; geology; botany: meteorology; range improve- 
ment; fertilizers; agronomy; food analysis; breeding and 
feeding experiments; poultry experiments- eiitomologv; 
j irrigation. , • 



519 


FAEJIERS’ IJfSTITUTE OFFICIALS. 


OFFICIALS IH CHABGB OF FAESDEBS’ IHSTITXTTES. 


Farmers^ Instltuie SpeeiaUsl, Department of Agriculture, 


John Hamilton, Washington, District of Columbia. 


State sn j^erinte-n dents. 


State. ! Name of official. | Post-offiec. 


Alabania I C. A. Cary, Alabama Pol yteclinic Institute ; Auburn. 

j G. W- Carver, Agricultural Experiment Station. I Tiiskegee. 

Alaska I C. C. Georgesoii, Agricultural Experiment Station | Sitka. 

Arissona I E,. PI. Forbes, Agricultural Experiment Station 1 Tucson, 

Arkansas I H. S. Hartzog, University of Arkansas ; Fayetteville. 

California | E.J.Wiekson, University of California : Berkeley. 

Colorado A. M. Hawley, Secretary State Board of Agriculture i Port Collins. 

Connecticut J, F. Brown, Secretary State Board, of Agriculture : N. Stoiiington. 

J. 0. Noble, Secretary Connecticut Dairymen^s Association j Hartford. 

II. C. C. S.Iiles, Secretary Connecticut Pomologieal Society , ! Mil ford. 

Delaware Wesley Webb, Director of Farmers’ Institutes j Dover. 

Florida G, M. Conner, Agricultural College — | Lake City. 

Georgia H. C. White, President State College of Agriculture j Athens. 

Haryie Jordan, Director of Farmers’ Institutes Monticello. 

Hawaii J. G. Smith, Agricultural Experiment Station Honolulu. 

Idaho H.T. French, Agricultural Experiment Station Moscow. 

Illinois A. B. HGstetter,. Secretary Farmers’ Institutes Springfield. 

Indian Territory 

Indiana W. C. Latta, Director Farmers’ Institutes Lafayette. 

Iowa J. C. Simpson, Secretary State Board of Agriculture Des 

Kansas - j J. T. Willard, State Agricultural College IManbattaii. 

Kentucky Hubert Vreeland, Commissioner of Agriculture Pkankfort. 

Lotiisiana ! J. G. Lee, Commissioner of Agriculture Baton Rouge. 

Maine ' A . W . Gilman , Commissioner of .Agriculture Aug ust a. 

Maryland ! W. L. Anioss, Direetor Farmers’ Institute.^ Benson. 

Massachusetts i J. L. Ellsworth, Secretary State Board of Agriculture Boston. 

Michigan I L. R. Taft, Director Farmers’ Institutes Agricultural College. 

Minnesota ! O.C. Gregg, Director. Farmers’ Institutes... Lynd. 

Mississippi j J. C, Hardy, Pre-sident Ag’l and Mechanical College Agricultural College. 

Missouri I Geo. B. Ellis-, Secretary State Board of Agrienlture Columbia. 

Montana | F. B. Linfield, President College of Agriculture Bozeman. 

Nebraska i E. A. Burnett, Director Agricultural Experiment Station . Lineelii. 

Nevada I J. E. Stubbs, Director Agricultural Experiment Station. . . Reno. 

New Hampssliire ... I N. J. Bachelder, Secretary State Board of Agriculture Concord. 

New Jersey ■. . . I Fraiikliii Dye, Secretary State Board of Agrienlture Trenton. 

New Mexico ^ J . D. Tinsley Mesil la Park. 

New hTork i P. E. Dawley, Director of Farmers’ Iiistitute.s- Fayetteville. 

North Carolina i S. L. Patterson, Commissioner of Agriculture Raleigh. 

North Dakota E. E, Kaufman, Secretary Farmers’ Institute Board L'argo. 

Oh io W. W. Miller, Secretary State Board of Argriculture Columbus, 

Oklahoma J. B. Thobtirn, Secretary Board of Agriculture Gutlirie. 

Oregon J. Witbycombe, Director Agricultural E.xperiment Station; Corvallis. 

Pennsylvania A. L. Martin, Deputy Secretary of Agriculture ' Harrii,burg, 

Porto Rico W. H. Elliott, Director of Farmers’ Institutes j San J uan. 

Rhode Island. .John G% Clarke, Secretary State Board of Agriculture. Providence. 

South Carolina.. . . . ■ J. S*. Newman, Director Farmers’. Institutes' CIcmson College. 

Thoa. K Miller, Agficult-nral 'and MecbaBical College Oraiigt'bnrg. 

Tennessee ...... ' W.. W. Ogilvie, Commiasioser of Agrieul'feure . . . I Nasl-i ville. 

Texas R.. L. Beiinett, Director Farmers’ Institutes | Dallaa 

Utah John A. Widtsoe, Agricultural College. .... Logan. 

Vermont C. J. Bell, Secretary State Board of Agriculture East Hardwick, 

Virginia G. W. Koiner, Commissioner of Agriculture , Richniond. 

Wa.sMngton E. ,A. Bryan, Director Agricultural Experiment Station . . , Pullman. 

West Virginia J. B. Garvin, Director of Distitntes ..... Charleston, 

Whseonsi'n | G. McKerrow, Director Farmers’ Institutes ' Jladison. 

Wyoming.... 'j 'Chas.W. Lewis, President Uhivet^ity O'f Wyom-ing.' Laramie. 


ASS'OCiATIOH' OF AKERICAIT AOBICUHTTOAL COIiLEOES" ' AMD 

EXFERIMEHT STATIONS. 

President,. W. 0. T'hoin..psoii, presid'en.t of Ohio State University, Goliimbiia, Oiiio; 
secretary-treasurer, E. B. Toorhees, director of jl^ew Jersey experiHi.ent . stati,on.s, 
New Brunswick, J. ' 


President, B. W. Kilgore, director No,rth Carolina Experiment Station, 'West' 
'Raleigh, N. 0.; secretary- treasurer, G. C. .' Creelinan, i^resident Ontario Agricultural 
Coilege, Guelph, Ontario. 
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STATE OFFICIALS IH OHAEG-E OF AGBICIJHTIJBE.^ 


Commmioners of agriculture. 


States and Territories. 

! Name of otlielaL 

Post-office. 



Moiitgomerv. 

Arhur.^as 

H.T. Bradford 

Little Roeki 

Geftrgia - 

. . i 0. B. Stevens 

Atlanta. 

Frankfort. 


.. . 

Baton Rouge. 


Augusta. 

Montana 

New York 

North Can 'ill 11 a 

J. A. Ferguson 

.i Chas.A.Wieting 

S. L. Patterson 

Helena. 

Albany. 

Raleigh, 

Bismarck. 

.New Mexico 

PemisvivaDia 

Philippine Islands 

Porto Eico 

. : J. W. Ravnolds, Secretary of State 

. 1 N. B. Critch Meld, Secretary of Agriculture 

. i F. Lamson-Scribner, Chief, Bur. of Agriculture. . 

. i Win. H. Elliott, Commissioner of the Interior . . . 

' \X W. Ogilvie 

1 Santa Fe. 
t Harrisburg. 

Manila. 

San Juan. 

Nashville. 

Tl-vnJ'"''" 

\v J raaV 

Austin. 


Richmond. 

Wasiiiiigtoii 

. . ^ A. IV. Fra ter, Deputy Seeretarv of State 

Olympia. 

i 


Secretaries of State hoards of agriculture. 


1 

States .and Territories. 1 

Name of official. 

Post-office, 

California 

Harry Lowden, Acting Secretary 

Sacramento. 

Colorado — ....! 

A. M. Hawley 

Fort Collins. 


J.F. Brown 

North Stonington, 

Delaware: i 

WWsley Webb 

Dover. 

Hawaii i 

C. S. Hollow'ay 

Honolulu, 

Idaho ; 

A. E. Gibson, Sec. State Bd. Horticulture 

Boise. 

Iliinois 

W. C. Garrard 

Springfield. 

Indiana 

Chas. Dowming 

Indianapolis. 

Iowa ' 

J.C. Simpson 

Des Moines. 

Kansas ■ 

P.D. Cobum 

Topeka. 

.Maryland 

; W m. T. P. Turpin, Supt. of Immigration 

Centerville. 

Massaeluiselts.. 

j: J.L.EHswortfi 

Boston. 

Michigan...... — 

Addison M. Brown 

Agrienltuxal College. 

WmmmiB . — 

E. W. Randall, Sec. State Ag’l Society i 

Hamline. 

.Missouri 

George B. Ellis 

Columbia. 

Nebmeka ' 

Robt. W. Pumas 

Brown ville. 

.'Nevada. 

Louis Be vier ■ 

Carson City. . 

New Hampshire 

1 N. J. Bachelder 

Concord. 

New Jersey, 

i Franklin Dye ' 

Trenton. 

North Carolina 

; T. K. Bruner 

Raleigh. 

Ohio 

1 W.W. Miller 

Columbus. 

Oklahoma ' 

J. B. Thoburn 

1 Guthrie. 

Oregon 

M. D. Wisdom 

i Portland. 

Rhode Island 

John G. Clarke 

i ProvKlenee. 

South Dakota 

Walter B. Beau — 

! Yankton. 

Ve.rmont i 

C.J.Bell 

1 East Hardwick. 

West Virginia. : 

J. 0. Thompson 

Charleston. 

Wi.«eonsin ! 

John M.True 

; Aladison. 

Wyoming j 

C. T. Johnston, State Engineer i 

1 

; Cheyenne. 


^ffOSiC'ials of Territories and island dependencies are included. So far as learned Arizona, Missis- 
sippi. N’ew Mexico, South Carolina, and Utah have no State official charged with agricultural inter- 
ests, but letters addressed to the Secretary of State would probably receive attention. 


OFFTCEBS OF EOTTISIAHA PXTBCHASE EXPOSITION", ST. LOUIS. 

Hon. D. K. Francis, president, St. Louis, Mo.; Walter B. Stevens, secretary, St. 
Louis, Ho. ; Col. J. H. Brigham, chairman Government board and representative of 
Department' of Agriculture, Washington, B. 0.; Harry H. Brigham, assistant repre- 
sentative, Department of Agriculture exhibits, .Washington, D. G. ; Ih J. '\L Skiff, 
director of exhibits, St. Louis, Mo.; F. W. Taylor, chief, departments of agriculture 
and horticulture, ,St. Louis, Mo.; F. ,1). Coburn, chief, department of live stock, 
St. Louis, Mo. 
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K’ATIOM'AI. DAIRY ASSOCIAXIOITS. 


Name of organization. 

Secretary. 1 

Post-office. 

National Association of State Dairy and Food De- 

1 

R. M. Allen 

Lexington, Kv. 

partments. 

National Dairy Union 

Charles Y. Knight ’ 

} 151 Lake st., Chicago. 

National Creamery Buttermakers’ Association 

E Sudendorf 

St. Louis, yio. 

New England Milk Producers’ Union 

W. A. Hunter... 

10 I’loreiice st., Wor- 

Five States Milk Producers’ Association 

H. T. Coon 

cester, Mass. 

Horner, N. Y. 

i 


jS'ATIOKTAIi DIVE STOGS: ASSOCIATIOII. 

President, F. J. Hagenbarth, Salt Lake City; secretary, Charles F. Martin, Denver. 

AMERICAK' ASSOCIATION OF LIVE STOCK HERD BOOK 
SECRETARIES. 

President, C. E. Thomas, Independence, Mo.; secretary, Charles F. Mills, Spring- 
field, 111. 

PROTECTION AGAINST CONTAGION FROM FOREIGN CATTLE. 

An act of Congress of August 28, 1894, prohibits the importation of cattle and 
cattle hides, but by the act of ^larch 2, 1895, making appropriations for the Depart- 
ment of Agriculture, it is provided that the prohibition may be suspended by the 
President whenever the Secretary of Agriculture shall certify to the President Vhat 
countries or parts of countries are free from contagions or infectious diseases of 
domestic animals. The President, by proclamation of November 8, 1895, lifted the 
embargo with reference to Norway,\S\veden, Holland, Great Britain, Ireland, the 
Channel Island.s, and the countries of North, Central, and South America so as to 
admit cattle under sanitary regulations prescribed by the Secretary of Agriculture; 
also from all countries so as to admit hides under "regulations prescribed by the 
Secretary of the Treasury. 

STOCK BREEDERS’ ASSOCIATIONS. 

Associations of breeders of cattle. 


Nartie of organization. 


Secretary. 


Post-office. 


American Aberdeen-Angns Breeders’ Associa- 
tion. 

American Devon Cattle Club 

American Galloway Breeders’ Association ...... 


Thomas McFarlane . . 


L. P. Sisson, 
Cbas. Gray . 


Union Stock Yards, Chicago, 

111 . 

Newark, Ohio. 

Union Stock Yards, Chicago, 


American Guernsey Cattle Club 

American Hereford Cattle Breeders’ Association. 

American Jersey Cattle Club 

American Polled Durhani Breeden;’ Association. 
American Shorthorn Breeders’ Association 


William H. Caldwell . 
C. R. Thomas 

J. J. Hemingway . . - . . 

Fletcher S. Hines 

John \V. Groves 


Peterboro, N. H. 

Live-Stock Exchange, Kan- 
sas City, Mo. 

8 W’. 17th St., New York,N. Y. 
Malottpark, Ind. 

Union Stock Yards, Chicago, 


American Sussex Association. j 

Ayrshire Breedem’ Association 

Brown Swiss Cattle Breeders’ Association ... 

Dutch Belted Cattle Association j 

Hoistein-Friesian Association of America... 


Overton Tjca 

' C. M. W Inslow. ....... 

N. S. Msh 

H. B. Richards 

Frederick L. Hough- 


Nashville, Tenn. 
Brandon, Vt. 
Groton, Conn. 
Easton, Pa. ' 
Brattleboro, Vt. 


Reel Polled CattleClubof America (incorporated) .! 


ton. 

J. McLain Smith 


Dayton, Ohio. 


a Under the provisions of paragraph 473 of the act of July 24, 1897, amended March 3, 1903, any 
animal imported specially for breeding purposes shall be admitted free, provided that no such ani- 
mal shall be admitted free unless pure bred, of a recognized breed, and duly registered in the book 
of record established' for that breed. ; The Secretary of the Treasury, upon the advice of the Secretary 
of Agriculture, issued, April 24, 1903, regulations for the importation of animals under this law, and 
designated the recognized breeds and the books of record estabhshed for these breeds. 
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A<!:'Soekdh7is (yf h re ef horses. 


XaniG <:ii org-aniKitioii, 


Aineri'.Mii As^TM-iarlGai nf Importers raid Breed- | 
ofst.f Bc-itriaii liref: Kor?es. I 

American Breeders' Association of Jacks and ; 

JeiineLs. i 

American CleTclaiv i Bay Breeders’ Asssoeiatlon.: 
American tiydc.'dile ^l.'isoclatkai ' 

ALierican H:4cki:e'' Soeleie ' : 

! 


American Perchero’!! Hca'se Breeders' and Ini- | 
porters’ AS'JOcialleii. I 

Amerieaii Saddle Horse Breeders’ Association...! 

American Slietlaiid Pony Club. ; 

Ainericaii Sliirc Horse B'ree«iers-' Association — | 

Ameiieaii Stud Book, Thoronghbred ! 

American Sutlolk Punch Horse Association i 

Ainerleaii Trotting Ee.gi5try Association < 

Freiicli Coaeli Horse Society of America... I 

GernifiTi, Harioverlan. and Oldeaburgr Coacli i 
Horse Associaiiiai of America. } 

ATitioruVi Freiicli Draft Assoeiarion : — i 

Select ClY'lesdaie Horse Society <.if America | 

The ATrieriCiiii Morgan R,egisteT i 

The Oldenburg Coach Horse Association of 
A rn erica. 

Tlie Percheroii Eegistry Company 


Secretary. i Post-ofHeo. 


J. D. Conner, 3 " | Wabash, Ind. 

J. W. Jones Colimibia, Tenii. 

R. P. Stericker I Attica, N. Y. 

K. B. Ogilvie ; Cnioii Stock Yards, Chicago. 

’ III. 

A, H. Godfrey i Room 50, Astor Court Build- 

i ing, W. 3-ltii st., New YWrk 
! City. 

GeoAV. Stnbbleiield-.l tTiiion Stock Yards, Chi' 
j eago, 111. 

I. B. Nall ! LoiiisTille, Ky, 

Mortimer Levering...! Lafayette, Ind. 

Charles Burgess | Wenona, 111. 

James E. M’heelera . . . j 173 5th ave.. New York City. 

Alex. Galbraith ^.j Janesville, Wis. 

Wm.H. Knight I Ellsworth Bihldiiig, S55 

I Dearborn st., Chicago, 111. 

S. D. Thompson ! Tacoma Bldg., Chicago, 111 

J. Crouch i Lafayette, Ind. 

C.E. Stubbs j Fairfield, Iowa. 

E. Bennett, j r | Topeka, Kaiis. 

Joseph Battell& ; Middiebiiiy, Vt. 

C.E. Stubbs.. j Fairfield, Iowa. 

Charles C. Glenn .....| Columbus, Ohio. 


a Registrar. 


t> Treasurer. 


Amociations of hreeders of sheep. 


Nnine of organization. 


Secretary. 


Post-ofl&ee. 


Amenfan Coiawold Association 

American. Ijele.sster Breeders’ Association 

Americaiii Lineolii Breeders’ Association .... 

American Oxford-Down Record Association 

American Sonthdowii Breeders’ Association 

Amencan Shropshire Beglstry Assoedation ....... 

American Rambomllet S.heep. Breeders’ 'A-ssocia- 
tiur 

Amentan Suffolk Association 

Bha k Top ^pani'-h Merino Sheep Breeders’ Fub- 
A *'iM la turn 

pn kiP'-oii Mennu '^hee|,» Record Company 

Hum ‘"hctp Breeders’ A.«sociatioii of 
Arnenea. 

Ilainpsiilre-Buvrn Breeders' Association oi Ainer- 
ica. 

Improved Elaek-tcp .Merinc? Sheep Breeder.^:’ 
Assj-adafioii, 

Improved Delaine Merino Sheep Breeders’ A sso- 
ciaticiii, 

Michigan Merino Sheep ,B.reeder.s’ Association .. 

Niitkvnal Cheviot Sheep Sesciety 

A'aoonal Helsiine M,eri,iio Sheep Breeders’ Asso- 

^ciatiuii, 

NjiHoiihI Merino S,b,ee|:> Breeders' Assoeiarion .... 
National Improved Saxony Shecxi Breeders’ 
Assosnntion. 

Katioual Li,neol.a Sheep Breeders’ Association .. 
NfW' York Statu Amtricaii M,e,riiio Sheep Breed- 
el's’ ,As.soc!ation. 

Ohio Spanish hk!rirjoSheep'Breeder:s’'Ag=ioeiation., 
Smmlard Delaine Spanish Merino Sheej;) Breed- 
CK’ Afsociation. 

Standard American Merino ,Regi.sferAs.«ociation. 

TheContinentnl Doi’jietGlub 

Unitef'l States ^^feriiio Sheep Breeders’ Regisirv 
_^A»ociation. 

Vermont, The, Atwood Merino Sheep Club 
Register. 

Vermont Merino Sheep- Breeder^' Association.. 


P. W. Harding-. 

A. J. Temple. 

do ... 

W.A.Shafor 

Frank S. Springer 
M-ortilmer- Levering. , 
Dwight Lincoln .... 


Geo. A. Franklin ... 

R. P. Berry 

i H.G.McDvjwell 

: M. A. Cooper 

' Coiniort A. Tyler . . . 

; I.M.CroLhers 

■ Geo. A. Henry 

: HN.Ban 

: H. H. Keim 

i J.C.McNarv 

I 

: R.O. Logan 

John G. Clark ... 

Bert Smith 

J. 11. Earl].. 

Weslev BDhop 

S. M. Cleaver 

J. P. Rav 

J. E. Wing 

J. A. B. Walker 

George Hammond. 

C. A, Chapman 


\VaukG.«ha, VTD. 

I Cameron, HI. 

! Do. 

; Hamilton, Ohio. 

I Spriogfield. III. '■ ' ' 

[ Ijilayette, Ind. 

I Milford Center, Ohio. ' 

! Des Moines, Xowa. 

! R. F. D. 4vWasliington,, Pa. 

I Canto- 11 , Ohio, 
i Washington, Pa. 

' Notrawa, Filch. - 

Croiher.s, Pa. 

I Bellefoiitaine, Ohio. 

i Hamburg, Midi, 
j Ladoga. ind. 

Houstoiiville, Pa. 

California, Mich. 

R. F. D.b, Washington, Pa. 

Charlotte, Midi. 
Skaneatele-s, N. Y. 

Troytoii, Ohio, 

East Bethlehem, Pa. 

Hemlock, N. Y. 
Mechanicsburg, Ohio. 
Mounlair, Pa. 

Middlebiirj',, Vt ■ 

Do. 
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A^soeiafions of breeders cf hor;s. 


Name (A organization. 

Becretary, | Post-oihee. 

. 

American Berksliire Association 

American Chester White Record A.ssociation 

American Diiroc Jersey Swine Breeders’ Asso- 
ciation. 

Frank S. Springer 

Eniest Freigau 

T. E. Pear.mn 

F. M. Srout 

512E. Monroe street, Snring- 
fielcl, lii. 

Dayton, Olrio. ■ 

Thorn town, Ind. 

McLean 111 

Ammieaii Poland China Record Company 

Amf^rican Small Yorkshire Club 

W. M, McFadcleri 

G. W. Harris 

Union Stock Yards, Chiea,££o. 
111. " ■ 
3409 Third ave,, Ntuv York 
City. 

Freeville, N. Y. 
Indianapolis, Ind. 


Ed. S. Hill 

Cent™ 1 Pn] find China Record Association 

W. H. Ivlfirris 

Ohio Improved Chester White Swine Breeders’ 
Association. 

Ohio Pol and- China Record Company 

C. M. Hiies 

A. M. Brown 

Ohio. 

Dayton, Ohio. 

Ind i an a pol is, Ind. 

Gadsden, Term. 

Maryville, Mo. 

Dyer, Ind. 

El Pa.so, III. 

Hamburg, Mich. 

White Bear, Miim, 

Southwestern Poland China Record Association. 
Standard Poland-China Record Association..... 
Victoria Swine Breeders’ Association 

H. F. Wilson 

Geo. F. Woodworth.. . 
H. Davis 

National Duroc Jensey Record Association 

The American Tamworth Swine Record Asso- 
ciation. 

The American Yorkshire Club 

R. J. Evans - 

E.N.Ball 

Harry Krun 


1 

xiBSOciaiions of breeders of do{/Sj etc. 

Name of organization. 

Secretary. 

Post-office. 

American Kennel Club 

A. P. Vreden burgh . . . 

55 Liberty street. New York 
City. 

SIO First street SE., Wash- 
ington, D. C. 

ITiiited States Official Registry Association 

Mr.s. S. H. Bond 



STATE SA^TITARY OEEICERS HAVING CHARGE OF LIVE STOCK 

HATTERS. 


State. 


Yamc and post-ofFice. 


Oltlciiil itosirioa. 


Alabiinia ■ 

Arizona 

Arkansas ' — 

California 

Colorado ... 

Comiecticnt 

Delaware 


Florida . 
Georgia 
Irlalio .. 

IlliuoivS . 


Indiana 

Iowa 

Kansas 

Kentucky i 


Louisiana | 

Maine ' I 

Maryland 


Massacluisetts 


Michigan. 


Minnesota ; 

Mississippi ' 


€. A. Cary, Auburn 

H. H!irri.son, Piioenix 

J. C. Norton, Phoenix 

R. R. Dinw'iddie, Fayetteville 

C,has. H. Biemer, Saemmento 

L. B. Sylvester, Denver 

Charles D. Lamb, Denver 

Heinan O. Averill, Hartford.. 

Alex. Lowher, Wilmington 

H. P. Eves, Newark 

Chas. F. Dawson, Lake City 

O. B. Stevens, Atlanta 

J. C. Dressier, Boise City 

Cha.s. E. Miller, Springfield 

0. P. Lovejoy, Princeton 

A. W. Bitting, Lafayette 

Paul O. Koto, Forest City 

N. S. Mayo, Manhattan 

F. H. Chamberlain, Sedan 

I. N. McCormack, Bowling Green ... 

F. T. Eisenman. Louisville 

W. H. Dalrjnnple, Baton Rouge..---. 

F. O. Beal, Biingor 

H. A. Meisner, Baltimore 

Wade H. D. Warfield, Biiltimore 

-4ustin Peters, Boston 

F. C. Wells, Saline 

H. H. .Hinds, Stanton 

M. H. Reynolds, St. Anthony Park — 

H. M. Bracken, St. Paul 

J. C. Robert, Agricultural College 


Professor of veterinary science. 

Secretary live stock sanitary commission. 
Veterinarian. 

Slate veterinarian. 

Do. 

President State board of stock inspection. 
State, veterinary surgeon. ' 

Commissioner for domestic animals. ■ 
Secretary State board ch health. 

Instructor in veterinary science, Dela- 
ware College. , , 

State veterinarian. 

CommijBsioner of sigricultnre. 

StiXte sheep inspector. 

Secretary board of live stock commis« 
sioners. 

State vete,ririarian. 

Do. 

Do. 

ProlesEor of veterinary science,' 

Secretary live stock sanitar'y com'mission. 
Secretary State board of, health. 

State, veterinjirian. 

Veterinarian State 'ex,perniient statio'ii. 
State cattle com,m,i,ssioner., , 

Chief veterinary inspector. ■ 

Secretary live stock 'sanitary board.' ' 
Chief of . the' cattle" buretiu of St.at€* board 
of agriculture. ■ 

S.tate veterinarian. 

President State liv'e stock sanitary com* 
„TQ,iS9ion. 

Veterinarian live '.stock sanitary board. 
Secretary State boiird of healtii. 

Professor of vet'eriiiary science. 
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State miniiar-fj ameers htrlng ehargc of Ure slock matkrs — Continued. 


State, 


Korne and pri«t-ofjicc. 


Missouri ; 

Mftr.Tana i 

Ne^trn'lca ^ 

Neva* la 

Iscw Ilainpsliire ... I 

Ne;T Jersey ^ 

Alexico | 

Kew Yorlc I 

Yonh Carolina : 

North Dakota ! 

Ohio : 

Oklahoma '' 

Ort‘jr<'3i! ; 

PeiinsylvoJ'iia i 

lUietJc Isiani'i ; 

Sfflith CarnliTia ; 

Scaitii Dtikota i 

Tennessee I 


CU'Ul ; 

Veraiont | 

Virginia ' 

Washington 

“West Viiginia 

Wiseonsih 

W’yoining .... 


D. F. Liiekoy. Columbia ' 

Geo. B. Eilis, Col uinbla | 

O. W. Frenitt, Helena I 

M. £, Knowles, Helena ! 

W. A. Thomas, Lincoln i 

W. H. Fiitterson, Reno i 

Irving A. Watson, Concord 

N. J. Baehelder, Concord 

Henry Mitclieil, Trenton 

Franklin Dye, Trenton 

J. A. i.a Rue, Las Vegas 

Harry F. Lee, Albiiquerttue 

C. A. 'Wieting, Cobleskill 

W. H. Kellv, Albany 

Tdit Butler, Raleigh 

S, L. Patterson, Raleigh 

L. Van Es, Fargo | 

W. W. Miller, Columbus ! 

Paul Fischer, Columbus, | 

Thomas Morris, Guthrie 1 

Wrn. McLean, Portland i 

Leona r<l Pea rson , Ph i ladel ph la - . | 

Geo. A. Stoeku'ell, Providence | 

John S. Pollard, Providence 

G, E. Nesom, Ciemson College 

J, P. Foster, Huron 

R. H. Kttrrell, Murfreesboro 

vT. W, Seheibler, Memphis 

M. M. Plawkins, Quanah 

T. B. Beatty, Salt Lake City 

Victor L Spear, Randolph 

•L G. Fenieyhougli, Blacksburg 

S. B. Nelson, Pullman 

J. 0. Thompson, Charleston 

Evan D. Roberts, Janesville 

Geo. T. Seabury, Cheyenne 

J2. P. Snow, Cheyenne 


Ofileinl xxeition. 


State verorinarian. 

Secretary State board of agrieultiire. 
Secretary live stock commission. 

State veterinarian. 

State veterinarian. 

Secretary State board of health. 

Secretary State board of health. 

Secretary board of cattle commissioners. 
Secretary State board of health. 

Secretary tuberculosis commission. 
Secretary cattle sanitary botard. 

Secretary sheep sanitary board. 
Commissioner department of agriculture. 
Chief veterinarian. 

State veterinarian. 

Commissioner of agriculture. 

Chief State veterinarian. 

Secretary State board, of agriculture. 

State veterinarian. 

Secretary live stock sanitary commission. 
State veterinarian. 

Do. 

Secretary State board of agriculture. 
Veterinarian, State board of agriculture. 
State veterinarian. 

State veterinary surgeon. 

State live .stock’ commissioner. 

State veterinarian. 

Live stock sanitary commissioner. 
Secretary State board of health. 

Secretary cattle commission. 

State veterinarian. 

Do. 

Secretary board of agricailture. 

State veterinarian. 

Do. 

State board of sheep commissioners. 


FOBESTBY ASSOCIATION’S. 

American Forestry Association.— President, Hon. James Wilson, Secretary of 
Agriculture; secretary (corresponding) , Edward A. Bowers, New Haven, Conn. 

International Society of Arboriculture.— President, Gen. William J. Palmer. Colo- 
rado Spnngs, Colo. ; secretary, J. P. Brown, Conncrsville, Ind. 

Society of American Foresters.- President, Gifford Pinchot, Washington, D. C. ■ 

secretary, George B. Siidworth, Washington, D. C. 


SCHOOLS OF FOBESTEY. 



coiidiieted at_^ 3 Ii]foKi, Pike County, Pa. Prof. Henry S. Graves, Director, 

Diliiiiore lorest School, Biltmore, N. C. An undergraduate course, coveriiiG: one 
year,j\vithoiit vacahon. Dr. 0 . A. Schenck, Director. " ’ & • 

University of l^Iiehigaii Forest School, part of tlie general Department of Litera- 
ture, Scueiice, and the Arts, Ann Arbor, Mich. A two-years’ graduate course, leading/ 
to the degree ot Master of Science in Forestry. Filibert Both, Professor of Forestrvt 
Harvard University Forest School, Cambridge, Mass. A four-years’ iindero-rad- 
uate course, in connection with the Lawwence Scientihe 8011001." R. T. EdshS- in 
charge of curriculum. ' ’ 

HATIOHAL GOOD BOABS ASSOGIATIOK. 

President, W. H. Moore; secretary, R. Mh Richardson; treasurer, C. H. Hutti<^ 
Genemi office, Laclede Biiilcling, St- Louis, Mo, 


■. KATIOHAL ' BEE KEEFEBS» ASSOCIATION. 

President, J. U. Harris, Grand Junction, Colo.; secretary, G. W. Brodbeck, Los 

Angeles, LaL; general manager and treasurer, N. E. France/ Platte ville, Wis. 
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M’ATIOMAIi ASSOCIATION OF ECONOMIC ENTOMOLOGISTS. 
President, M. V. Sliiigerland, Ithaca, N. Y.; secretary, A. P, Burgess, Columbus, Ohio. 

ASSOCIATION OF OFFICIAL AGBICULTUBAL CHEMISTS OF THE 

. WITEI) STATES. 

President, M. E. Jaffa, Berkeley, Cal.; secretary, PI. AT. AA'iley, Cliemist, Depart- 
ment of Agriculture, AA^ashington, D. C. 

NATIONAL HOBTICtrLTHBAL AND KINBBEB SOCIETIES. 


Name of organization. 


Secretary. 


American Apple Growers’ Congress 

American Association of Nurserymen 

American Carnation Society 

American Cranberry Growers’ Association 

American Fruit Growers’ Association 

American Nurserymen’s Protective Association 

American Pomological Society 

American Retail Niirseryiuen’s Protective Association. 
American Rose Society 


T. C. Wilson 

George G.Seager 
Albert M. Herr . 

A. J. Rider 

John C. Siangan 
Thos. B. Meehan 

John Craig 

Guy A. Bryant . . 
Leonard Barron 


Chrysanthemum Society of America 

Cider and Cider- A^inegar Association of the Northwest. 


Fred H. Lemon 

George Miitenberger. . 


Eastern Nursert’men’s Association 

Farmers’ Club "of American Institute, Horticultural 
Section. 

International Apple Shippers’ Association. 


William Pitkin . , 
Leonard Barron . 

A. Warren Patch, 


Mississippi A"alley Apple Growers’ Association, 
Missouri Valley Horticultural Society 


James Handly 

Harriet E. Chandler . . 


Post-office. 


Hannibal, Mo. 
Rochester, N, Y. 
Lancaster, Pa, 
Hammoiiton, N. J. 
Bridge, Minn. 
Dresliertown, Pa. 
Ithaca, N. Y. 
Princeton, ill. 

136 Liberty st., New 
York. 

Richmond, Ind. 

213 North Second st., 
St, Louis, Mo. 
Rochester, N. Y. 

136 Liberty st., New 
York. 

17 North Market st., 
Boston, Mass. 
Quincy, 111. 

R. R. No. 1, Argentine, 


National League of Commission Merchants. 


A. Warren Patch, 


Northwest Fruit Growers’ Association 

Nurser 5 nnen’s Mutual Protective As.soeiation 

Pacific Coast Association of Nurserjmien 

Peninsula Horticultural Society 

Society of American Florists and Ornamental Horti- 
culturists. 

Southern Nurser.vmen’s Association 

Southwestern Nurserymen’s Association 

Western Association of Wholesale Nurserymen 


Charles J. Sinsel 

Geo.C.Seager 

C.A.Tonneson 

W’esley Webb 

William J. Stewart . . . 

J.C.Hale 

J. A. Taylor 

E. J. Holman 


Jtvtiuhi. 

17 North Market st 
Boston, Mass. 

Boise, Idaho, 
Rochester, N. Y. 
Tacoma, Wash. 

Dover, Del. 

79 Milk st., Boston, 
Mass. 

Winchester, Term. 
AVynnewood, Ind. T. 
Leavenworth, Kans. 


OilGANIZATIONS FOB. FBOTECTION OF BIBBS ANB GAME. 


Name of organization. 


Secretary, 


Post-office. 


American Ornithologists’ Union— Commit- 
tee on Protection of North American Birds. 

Audubon Societies— National Committee 

Bird Protective Society of America... 


William Butcher, chairman . 

■VVilliamDutcher, chairman, 
Edward C. Pease 


Boone and Crockett Club 

International Forest, Fish, and Game Asso- 
ciation. 

League of American Sportsmen ' 


Madison Grant . , 
Frank J, Howell. 

Arthur F. Rice... 


National Game, Bird, and Fish Protective 
Association. 

National Association of Game and Fish 
Wardens. 

New York Zoological Society 

North American Fish and Game Protective 
Association. 


Charles E. Brewster 

Charles E. Brewster 

Madison Grant 

E. T. D. Chambers. . . 


525 Manhattan avenue, 
New York, N.Y. 

Do. 

28 Stafford Building, Buf- 
falo, N.Y. ■ 

' 11' Wall st. , Ng’w York, N.Y. 

184 Linden Park boule- 
vard, Chicago, 111. 

155 Pennington ■ avenue, 
Pfissaic, N.J. 

Grand Rapids, Mich. 

Do. 


11 Wall st., NewYork,N. Y. 
Quebec, Canada. ■ ■ ■ 


FABMEBS’ NATIONAL CONGBEBS. 

President, Plarvie Jordan, Monticello, Ga.; first vice-president, B. Cameron, Stag- 
ville, N. C, ; second vice-president, Joshua Strange, Marion, Ind. ; treasurer, J. H. 
Eeynolds, Adrian, Mich. ; secretary, John M. Stahl, 4328 Langley avenue, Chicago, 
JiL'i first assistant secretary, George 'M. Whittaker, Boston, Mass.; secon'd aasistant 
secretary, A. C. Fuller, Dows, Iowa; third assistant secretary, Luther H. Tiieker, 
Albany, Y. Y. ; executive committee, W. M. Ames, Oregon, Wis.; E. W. W'ickey, 
Ocean Springs, Miss,; Levi Morrison, Greenville, Pa. 
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PATSOHS OF HTTSBANDSy. 

OFFICERS OF XATIOXAL GEAXCrE. 

j^faster, Aaron Jones, South BeiiJ, Ind. ; overseer, T. C, Atkeson, ]^rorgantown, 
W. Ya. ; lecturer, A. J. Bachelder, Concord, K. H. ; treasurer, Mrs. E. S. McDowell, 
Eome, N. Y.; secretarv, C. M. Freeman, Tippecanoe City, Ohio; executive coinuiittec^, 
E. B. Yorris, Sodas, Y.‘ Y.; C. J. Bell, East Hardwick, ^"t r F. A. Derthick, 

Ohio; Aaron Jones, ex officio, Sooth Bend, Ind. 

BEYEEW or WEATHEB. KED CHOP CONBITIOK'S, BEASOH OE 1903. 

Bv James Beret, Chief, Climate and Crop Division, Weather Bureau 

The accompanying illustrations and tables (see figures 50-52 and plates lxiii-lxv, 
pages 543 to 549) show how the temperature and rainlall over the United States 
daring the' crop season of 1903, from week to -week, compare with normal conditions 
of corresponding' periods of former years. The diagrams exhibit the departures 
from iiormai, by districts, and the maps show respectively the departures , from 
norma! teiiiperatiire, the total preeiputation, and departures from normal precipitation 
during the crop season. 


Jaxuary. 


Jaiiaary, 1903, averaged slightly colder than usual over portions of the lower Lake 
region, upper Ohio I'alley, and* interior of the Middle Atlantic States, generally 
throiiglioiit the South Atlantic States, and along the Gulf coast excepting southern 
Florida, and in northern California. The temperature averaged nearly normal in 
the lower Lake region, New England, the 3Ikidle Atlantic States, lower Ohio Valk^y, 
and soiitliem Florida, and over the northern portion of the west Gulf States. Through- 
out the remainder of the country the month was milder than usual, being exception- 
ally mild from the upper Mississippi Valley westward to the north Pacilic coast, the 
gre*atest excess' occurring in Montana, where the excess ranged from 13° to 22° per 
day. Over the middle Bocky Mountain slope and generally’throughoiit the valleys 
'Of *th.e MIbsoutI and Bed Biver of the North it ranged from 0° to^: 10°. 

There was more than the average precipitation over the greater part of the Middle 
Atlantic States, in portions of the lower Lake region and, New England, in Florida,, 
along the Gull coast, in, weslera Texas,... and over an area embracing, portio,Hs,of the 
middle Hateau and north' Faeific . co^t- regions' Over much the .greater part, of' ' the ' 
cmutry th.© precipitation was lighter than', usual, ...the ''deficiency being very d.e.cide'd 
in tlie central v^leys and S,oiith Atlantic States, and over the w^estern portion of the 
uppc'r I^iUke region.*’ 

^ SNOW AXD WINTER W'HEAT. 

The .northern portions of ^the country to the eastward of the. central and upper 
portions of ti'ie NliS'SOiiri ATiliey were covered with snow until near the end of t.iie 
month, when the snow melted* I’apidly, leaving no considerable depths except o\’er 
the northern portions of the Lake region and New Eng]a,nd and in the Bed Elver of 
the North and upper M,issouri valleys. On the whole, the winter wheat crop .fared 
well, the central and iiortiie.m portlon.s of the winter wheat l>elt being well prote'Cted 
by snow' covering until the closing days of the month, wdieii much snow' melted, 
Living only the extreme northeni districts, with a covering on January 31. Over 
the soiitberh portion of Foe wdnter-wheat 'belt some damage"' res'ulted from alternate 
freezing and t,hawing, but the crop apparently sustained^ no serious injury. T,he 
rai,nfali throughout the belt w'as lighter than usual, but Kansas was the on'ly State 
that reported need of inoistore. 

Ill , w ash:'i',iigtoii and Ore'gon the general condition of vvheat vras satis'factory,. 
alt,lioiigh portions of these States suffered from alternate freezing and .thawing. In 
California the first half of the month in the northern sections w'as colt! and foggy, 
.whi'le hot, dry winds' prevailed in the southern part of the State, but no serfo'ns 
damage resulted .; ' more favorable temperature conditions, with bene,ficiai rains, 
prevailed during the latter part of the 'month... 


.' Februaey, 

, ,FebiTiary''avemged,, slightly 'milder 'than usual 'in the Atlaetic'coasl' '''districte^^^^^ 
'tli,e„grealer'''pa,rt, of the like regl-on, -and in' the valley of the' Bed River of the .North, 
and' nearly' norma'i tenipe'rature, conditions prevailed' in .Mon,ta.na an.ci on, the north 
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Pacific coast. Throiiglioiit much the greater part of the country tiie moiitli ave raged 
cohl, the deficiency in temperature' ranging from to 15° per da}^ over nearly the' 
entire area west of th©' M.ississix)pi. 

The precipitation w'as greatly in excess of the average throughout the Southern 
States, over a large part of the Lake region, central valleys, M'iddle Atlanti'C States, 
and Hew England, over the southeastern Rocky Mountain slope, and in tlie eastern 
portions of the southern Plateau regiO'ii. In the. central and west Gulf States, Cfiiio. 
Yailey, and interior po.rtions of the South Atlantic States the total precipitation 
aiiiQunted to more tlian 6 inches, x>c>i’tio 2 is of the central Gulf States and eastern 
Tennessee receiving from 8 to 15^ inches, the heaviest occurring in the central portions 
of Mississippi and "Aiabania. Over the northern xxjrtions of the upper Lake region, 
the valleys of the upper Mississippi, upper Missouri, and Red River of the North, the 
northern Plateau region, and generally throughout the Pacific coast districts the 
precipitation was lighter than usual, the deficiency being most marked in the Pacific 
coast States, less than half the average being reported from iiortiiern California, 
Oregon, and IVasIiington. 

At the close of the month, there was little or no snow on the ground from the 
Mississippi eastward, except over the northern portions of the Lake region and New 
England, but the Red River of the North and upper Missouri valleys and niiddie 
Rocky Mountain slope w'ere covered to depths ranging from 2 to 12 inches. 

PEOGl^ESS OF FARM WORK— eOXDITIOX OF WHEAT. 

With excessive precipitation and low average temperature in the Sotitliern States 
tlie month was not favorable for farming operations in that section, but with lighter 
precipitation and only slightly deficient temperature the Ohio and upper Mississippi 
valleys experienced more" favorable conditions. In California the first part of the 
month was abnormally cold, but the latter part w^as more favorable. Winter wdieat 
was well protected with snow covering during the severe weather of the 15th to 19th, 
and the reports at the dose of the montli indicated that the crop was in very satis- 
factory condition. In portions of Missouri, Illinois, Indiana, and Kentucky, however, 
the crop sustained some injury from alternate freezing and thawing, while lowlands 
suffered to some extent from overflow’s in the low’er Ohio Valley. 

March. 

From the Atlantic coast westward to the eastern Rocky Mountain slope the month 
of March, 1903, w’as w’armer than the average, the temperature excess ranging from 
2® to 6° per day in the Southern States and the Mississippi and Missouri valleys, and 
from 6° to 12° in the Ohio Valley, Lake region, Middle Atlantic States, and New 
England. There was also a slight excess in temperature over extreme southern 
California and in southern Idaho. The month was colder than usual in w’estem Texas 
and gemerally throughout the Rocky Momitaiii region and Pacific coast States, the 
temperature deficiency being greatest in Montana, wdiere it ranged from 2° to 6° 
per day. 

The precipitation was In excess of the. average from New England south w'estward 
to the east Gulf coast, i,n. Louisiana; and .the e-as.tern. half of Texm,. and in 'Wisconsin, 
Minnesota, and eastern: South Dakota. The '■ ainoun ts of ,, precipitation ranged^ from; 4 
to 6 inches in New England, and the. Middle- .Atlantic States, an.d. in the 'Gulf States 
from about 5 inches in, ’the eastern portion" to over 20 inches in portions of Lo-uisiana. 
In the Lake region and Ohio Valley the' precipitation ranged from about.'2 to over 4 
inches'. There' was an e,xcess in' the Puget .Sound region and generally through,out 
California, •where the precipitation ranged from 4 to 7' mche'S. Less th'an the- usual 
amount fell in -portions of the .South Atlantic, States, La:ke region,. and Ohio and 
iow’er Mississippi' valleys, and,' geue,rany' throughout the eastern Rocky Mountain slope,. 

sp.Rixa se:e:di.xg and growth — floods m the lower, Mississippi .valley. 

March weather conditions were generally .favorable for the growth, of grain a-nd 
grasses, in all di'.«tricts east ofrthe Rocky Mountains, .'but outside 'of'' New' England and 
portions ' 0 "! the Middle Atlantic States- and Lake region .Bprlng tvork. was-'. retarded 
by excessive rain'S and.'wret soiL ' W-Mle the season' at the close of , the. "month 'wras 
tw’o to foii,r weeks in ad'vance'' 'in .New .England and portions, .of' th-e' Middle Atlantic 
States,' it was cO'rre.spondingly late 'i,n other sections.' Much valuable land wras 
in Lin dated in the low^er Mississippi Valley. '' On the Paci'fic ' coast t'he -vreatlier, .condi- 
tions W' ere generally favorable, althougli' too' cool,, the season being two to three 
weeks late in Washington. 
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^ Eeports ironi all Fections indicated that winter wheat was in ver}- promising condi- 
tion generally. The crop wintered well and wa.s making vigorous growth in all 
sections. Too rank growth, liowever, was repjorted from nniited areas in Iventiicky, 
and some damage by water o'li lowlands in 3Iaryland and the lower Ohio and central 
Mississippi valleys. In California winter wheat was in excellent condition. Some 
spring wheat was sown in Washington, but no seeding was done in the principal 
spring-wheat States, the soil being too wet for preparatory work. 

The seeding of spring oats was begun as far north as Michigan, but this work was 
retarded to a considerable extent by w'et ground. Fail-sown oats made vigorous 
growtli in the Southern States with excellent prospects, although seriously damaged 
by lice in some portions of South Carolina. Very little corn had been planted north 
of the Gulf States. 

Cotton planting was in progress in Texas, southern Georgia, and eastern South 
Carolina; a little had been planted in Alabama and Florida, and preparations for this 
work in Louisiana and 3Iississippi w’ere general, except in the flooded districts. 

The Crop Seasox, April-September, Summary by Weeks: 

By weeks, ending wdth :Monday, from April 13 to October 5, the crop conditions 
riiay be siimniarized as follows: 

id. — In the districts east of the Bocky Mountains the temperature was highly 
favorable for the growth of vegetation, hut farm work was very generally retarded by 
rains in the Lake region, central valleys, and Atlantic-coast districts, while insufficient 
moisture was unfavorable in portions of the central and west Gulf States. In the 
central and northern Bocky Mountain districts and on the north Pacific coast the 
season was very backward, and Washington and Oregon suffered from cold, wet 
weather. In California the conditions were generally fa'vorable, with the exception 
of some damage by frost. 

Corn planting was in progress as far north as Kansas, southern Missouri, Tennessee, 
and North Carolina, and farther south planting was well advanced, being completed 
in fiome sections. 

The condition of winter wheat was generally excellent. In the Ohio Valley, 
however, the freeze of the 4th and 5th caused some injury. On the whole, the 
condition of the crop in the winter-wffieat belt east of tlie*Bocky Mountains was 
more promising than for years. In California the outlook was also promising, but 
m Oregon and Washington the condition was less favorable, especially in the last- 
named State. Spring-wffieat seeding was nearly completed in lo'vva and Nebraska, 
and was progressing well in South Dakota, but none had been sown in North Dakota 
and in northern Minnesota. 

Colton planting made good progress "in the central and western portions of the' 
cotton belt, except in the flooded areas of Mississippi and Ijouisiana. Planting was 
w’eli advanced in southern Georgia, but progressed slowly in northern Georgia and 
in South Carolina. 


FRUIT PROSPECTS IMPAIRED BY FREEZING TEMPERATURES. 


By the dose of March, which was a very mild month over the eastern half of the 
country, all fruit trees were unusually far advanced. From the 4th to the 6tli of 
April the whole country east of the Mississippi Biver, mcluding Tennessee and the 
northern portion_of the South Atlantic ^ States, experienced temperatures below 
stations in the more northerly districts reporting temperatures from 6° to 
'pe and many varieties of fruit suffered severely, more particularly 


April iO. In the States of the upper Missouri Valley this week was milder than 
usual and generally favorable for farming operations'* but elsewhere east "of the 
Koekv Mountains the temperatuie w^as much below the average, and excessive rains 
retarded farm W'ork generally throughout the Atlantic coast districts, Ohio Valley 
and the southern portion of the Lake region. The central and west Gulf States and 
portions oi the southeastern Bocky Mountain slope were much in need of rain, no 
appreciable amount ' having fallen over a large part of these districts for more than 
two weeks. On the Pacific coast cool vreather retarded growth, and frosts caused 
mhis ^ ^ Oregon. , Southern ■ California coast districts received heavy 

,, ‘^0™ planting throughout the com belt and in 

the Middle and South iltiantic States, owing to cold, w^et weather, wMle dry weather 

unpaired stands in the central and west Gulf States. - 
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The previously reported excellent condition of winter wheat in the principal winter- 
wheat States continued unimpaired, except to a slight extent in portions of the 
upper Ohio Valley, -where in some localities it Tvas turning yellown Less favorable- 
reports -were also received from the Middle and South Atlantic States and I'jortioiiS of 
Texas. Seeding of spring wheat tvas general in all parts of the spring-wheat regioip,. 
but progress was not rapid in southeastern Minnesota, owing to wet soil. Early- 
sown wheat in Iowa, and South Dakota germinated slowly, though even stands were- 
indicated. On the north Pacific coast spring- wheat seeding was "much delayed. 

Eains in portions of the eastern districts and dry weather in the central and w’est- 
ern portions of the cotton belt interfered -with cotton planting to some extent; t}ii&> 
work, however, -was vigoroiisly pushed and made fair progress. 

Tobacco plants were x>lentifui and generally w-ell grown, except in Kentucky,, 
wdiere they wvere late. 

Although frosts of the 18th caused further injury to fruit in the upper Ohio Valleyv 
the reports, generally, excepting those respecting peaches, w^ere somewhat more? 
encouraging than those of the previous -week. 

LOW' TEMPEKATUEES, DKOUGHT, AND FURTHER DAMAGE TO FRUIT. 

April S7 . — Nearly the whole of the country east of the Eocky Mountains experi- 
enced unseasonably low temperatures during this -week, and while the rainfall in the- 
central valleys was light, considerable areas receiving no appreciable amount, farm: 
work made very slow progress in consequence of wet soil and low temperatures. 
The drought in Florida and in the central and -west Gulf States, especially in the* 
tot-mentioned sections, became more serious, and over large areas the ground was 
too dry for germination of seed. More favorable conditions prevailed in the States 
6f the upper Missouri Valley, and, while absence of rain in New England and the 
northern portion of the Middle Atlantic States permitted farm work, the -weather 
-was too cool for growth of vegetation. In the Kocky Mountains and Pacific coast 
districts the w- eek was the most favorable of the season, although portions of California 
needed rain. 

As in the previous week, corn planting progressed slowly, more particularly over 
the central and eastern portions of the corn belt and in the Middle Atlantic States,, 
but better progress -was made in Kansas and Nebraska. Preparations for this work 
were vigorously carried on in Iowa and portions of Illinois. In the Southern States 
corn suffered from low temperatures, and in the central and west Gulf districts from 
drought also. 

While the condition of winter wheat continued very promising, a slight deteriora- 
tion was indicated over the central and eastern portions of the wheat belt. Bust and 
insects appeared in some counties in southern Missouri, and in Nebraska and portions? 
of Kansas th e crop needed rain . On the Pacific coast the outlook continued favorable,, 
except in Wtohington, where much was winter-killed. 

In the Missouri and central Mississippi valleys oats seeding Vvas well advanced/ 
but ill the Ohio Valley much seeding remaine*d to be done. Germination of the 
early sown in Michigan, Wisconsin, and Illinois was unsatisfactory. 

East of the Mississippi Eiver early cotton -was injured by cold and much repianting: 
was made necessary. Planting in this part of the cotton belt progressed rapiiy,, 
except in Mississippi, where, as in the districts -west of the Missi®ippi^ planting,, 
although well advaneed, was largely suspended on account of drought. AVannth 
was generally needed throughout the cotton belt, and the central and western 
districts were in urgent need of rain. 

This week was very unfavorable to fruit in the States east of the Mississippi Eiver„ 
frosts being general on the 23d and 24th as far south as the northern portion of the 
central and eastern Gulf States, with more or less damage to earlier varieties. 

ABNORMALLY COOL— INJURY TO EARLY PLANTED CORN AND COTTON. 

Jfo?/ This week was unseasonably cool over much the greater part of the country^ 
the minimum temperatures on April 30 and May 1 and 2 being the lowest recorded 
in the tot ten days of April and the first ten days of May for the past thirty years 
at nearly all \¥eather Bureau stations from the central and w'est Gulf coasts to the 
upper Missouri Valley, and also at a number of stations in the central Mississippi and 
Ohio valleys, Lake region, and New England, Generally light rainfall, or absence- 
of rain, was favorable for farming operations, but the unseasonably low teniperatures 
checked the growth of all vegetation, and heavy frosts and freezes caused much damage.. 
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Drought was reliered over southeastern Texas and over limited areas in the central 
Gulf States, but contmued over the greater part of the last-meiitioiied districts and in 
nO'rtlieni Texas. 

The early planted com was extensively killed by the freeze during tliejatter part 
of the week: in Missouri, Kansas, Oklahoma, and Texas, and the crop suffered from 
cold 'weather througdioiit the Southern States. Preparations for planting progressed 
favorably in the Ohio Talley and Middle Atlantic States, but in the States of the upper 
Missouri Talley and Lake region little progress was made. 

Winter 'W' heat appeared to’ have escaped material injury during the recent freeze 
O'ver the western portion of the winter-wheat belt and the general outlook for this 
crop' coiitiiiiied very promising; a slight deterioration was indicated in portions of the 
central Mississippi and Ohio valle}’S. 

Oats sustained more or less injury from cold in the States of the Missouri Talley, 
and slow’ growth w’as generally reported in the central Mississippi and Ohio valleys. 

Early planted cotton on lowdands in northern Texas and Oklahoma w’as killed, by 
the 'freeze of April 30 and May 1, and throughout the cotton belt low temperatures 
proved seriously detrimeiihd in retarding gennination and growth, while drought 
continued in iiortlieni Texas and in the central Gulf States. Poor stands were very 
geiie'rally reported. In the eastern districts jjlanting was 'vigorously pushed and was 
hea ring completion. 

Nearly all fruits suffered further damage from frosts and low temperatures, apples 
having apparently escaped with the least injury. . The grass crop was very backw^ard. 

3hy 11 , — The 'Ohio Talley, Middle Atlantic, and Southern StateS' experienced 
arifjtl’ier cool w’eek, and while the temperature was above the seasonal average in the, 
more nortlierly districts, the reports generally indicated the need of warmth. In the, 
lower Missouri, central Mississipin, and. Ohio valleys, Atlantic coast districts, east 
'Gull States, and Eocky Mountain and Pacific coast districts, rain, was needed. j^Iiich- 
needecl abundant rains fell in the west Gulf States and Florida. In Oklalioina, 
Kansas, Nebraska, Iowa, the Dakotas, Minnesota, and Wisconsin the conditions were 
generally favorable. 

Corn planting continued very late, but was in general progress tlironghout the 
central valleys, and had begun* in the extreme northern districts. This work W’as 
carried on under much di'fiieulty in the low’er Missouri, central Mississippi, and Ohio 
valleys, and portions of the Middle Atlantic States, owing to hard and cloddy ground. 
Gerininatio,!! and growth w'ere very slow* in all districts; in the west Gulf States, 
however, corn recovered rapidly from the effects of the cold of the previous w’^eek. 

An improvement in the condition of winter w'heat wras reported from Nebraska, 
Kansas, Oklahoma, Texas, and Ohio, but the crop suffered deterioration in Indiana, 
Illinois, Kentucky, and Mi^ouri, much, in the southern portion oi the last-mentioned. 
State having been greatly dams^^ed by rust, and insects. Wheat vras heading ,as far 
north as Kentucky and southern, ilissouri. ■ On the: Pacific co.ast winter wdieat continued 
thrifty in Oregon, but in Washington and California it needed rain, the late sown in 
CaJifdriiia very unpromising. *' Spring-wheat seeding was practically finished, 
and the early smvii wns coming up to .good stands and was in healthy condition, having 
apparently escaped damage from the severe w’eatlier of the previous w’eek. In the 
no,rtl'ie'm Koeky Bio iiii tain districts and in Washington the reports w’ere less fa.vorable, 
owing to lack of rain. 

The seeding of oa'ts was nearly finished i.n the more northerly districts, w’here good 
stanils W'ere promised, and hoiu Texas northward to the upper. M,issouri Talley the 
crop had improved much; but from the iow’er Missouri Talley eastward over Illinois, 
Indiana, and Cdiio, the stands w'ere uneven and the crop wras much in need of rain. 

Altlioughyiiuch too coed, nearly the whole of the cotton, reg'ion received abundant 
rainfall, which was of the greatest benefit in. the central and w’estern districts, 'where 
germination and growdh of cotton progressed satisfactorily. In the Carol inas, northern 
Georgia, and Tennessee, germ.in.ation and growth were very slowv Planting wras' very 
nearly completed in the northern portion of 'the belt, but the crop was generally much 
later than usual. 

No tobacco had yet been transplanted north of the Carolinas and Teimesseei* Plants 
conti.nued plentifui. 

'"■In "the central valleys and Middle Atlantic States grass made very slow growTh.^and 
was much in need of rain and warmth, but 'wras in more favorable condition in the 
Lake region and upper Missouri Talley. 

Ifc!/ IS, — All northern and central districts e^ast. of the E'O'Cky Mountains experi- 
enced highly favorable temperatures during this 'week, the central valleys, Lake 
region, and New England receiving ample ant'd much needed warmth. In the South- 
ern State, however, it was too cool for’ favorable, grow^th. The very general absence 
of rain in New England' and the Middle Atlantic' States 'and over a large part of the 
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Lake region and Oliio Talley intensified drought in these districtSj in consequence of 
which, crops' made slow progress and planting and germination w^ere greatly hindered. 
The east G'uif States and portions of the lower Missouri and iow*er Mississippi valleys 
suffered from excessive rains. On tlie Pacific coast the week w^as rather cool with no 
rain over the greater part of California. There were generally good rains in Wash- 
ington, wdtii light showers over a large part of Oregon, but more rain was needed in 
the last-named .State. 

Corn 'planting was further delayed by rains in the States of the lower Missouri 
Talley and by drought in the Ohio Talley, Middle Atlantic States, and portions of 
the Lake region. Planting was well advanced In the Dakotas, and, notwltli standing 
the wet soil in Iowa and Missouri, was "vigorously pushed in those States, where it 
was germinating very satisfactorily. In Nebraska, the Ohio Talley, and Middle 
Atlantic States a large acreage was yet to be planted, not more than half the area 
having been seeded in Ohio and Nebraska. 

Winter wheat made favorable progress in Nebraska and Kansas, and was improved 
by rains ill portions of Missouri, Oklahoma, Texas, Arkansas, Tennessee and Ken- 
tucky, but in southern Missouri and in the States northward of the Ohm River and 
in the ^Middle Atlantic States the crop suffered further deterioration. In the spring- 
wheat region the -weather conditions were highly favorable for germination and 
growth of spring wdieat, "vv'hieh was coming up to good stands. In the northern 
Rocky Mountain States the growTh of spring wheat "was slow; in Washington and 
Oregon the outlook was very promising. 

In the Missouri Talley, Oklahoma, and Texas there was a general improvement in 
the condition of oats, but in the Ohio Talley, the Middle Atlantic States, and the 
greater jmrfc of the Lake region drought affected the crop. 

There was general complaint throughout the cotton belt of the unfavorable effects 
of low temperatures on cotton. Good stands, as a rule, ivere reported in the central 
districts, but in the eastern and western portions the stands -were irregular. The 
crop was generally late, and w^armth and sunshine ivere much needed. 

The grass crop in the Ohio Talley, Lake region, Middle Atlantic States, and New 
Kngiaiid was much in need of rain, but westward of the Mississippi it made rapid 
growth and w^aa in' promising condition. 

BiSNEFICIAJL WARMTH IX EASTERN STATES — LOW TEMPERATURES, FROST, AXD SNOW IX 
EXTREME WEST— UNBROXEX DROUGHT IN NEW ENGLAND. 

May S5 . — Respecting temperature, this week in the districts east of the Rocky 
Mountains w'as the most favorable of the season and the first in wdiich there vras no 
complaint of lack of warmth in some part of this region. Heavy rains from Okla- 
homa and Arkansas iiorthw’ard to Minnesota and the Dakotas retarded work. 
Drought was largely relieved in the Ohio Valley, Lake region, and southern portions 
of the Middle Atlantic States, but continued with greater severity over the northern 
portion of the last-named district and in New England. In the Rocky Mountain 
and Pacific coast regions the week ^vas abnormally cool, with heavy frosts and con- 
siderable sncw in the central and northern districts. 

Good progress was made with com planting in Indiana, Illinois, Michigan, and 
Wisconsin, but to the westward wet w^eather prevented the completion of this "work, 
"which was much delayed, while drought prevented gemiination and planting in the 
Middle Atlantic States and New England." ' In 'the Southern. States corn made favor- 
able progr^. 

; IQ' the,' southern portions of Missouri and Kansas winter whea't suffered ,'some 
.■deterioration, but elsewhere in these Bta-tes and , in Nebraska 'the crop ■ continued 
promising, ' In Michigan and Wisconsin decided improvement was reported, and in 
.Pennsylvaiiia it w.ithstood the drought better than other crops.. Winter wheat .was 
now heading i,n the more northerly districts.' In 'the Da.kotas, Minnesota, Iowa, and 
Nebraska spring wheat .made rapid growth. and vras in very promising 'mndition. 
In the .north 'Ba.cific coast States the crop W'RS backward.' 

'■■: , 111 the, States of the Missouri Valley' oats made, favorable, growth. and .a, decided' 
improvement was reported ' from Michigan and Illinois. ■ In t-he 'Ohio Talley, a'nd 
Middle. Atlantic Stales the 0:Utloo.k was '-less .promising. . Harvesting was 'general 
in 'Southern Texas, GeO'rgia., , and Florida. ' 

The^re was 'a gen'eralimj^rovemeat in cotton, particularly in the"mkld'ie.aad w-'Cst- 
ern 'districts.' 'Portions of .Mississippi and 'northern Texas .continued to suffer' for 
rain, and boll-W'eevils were reported from several couU'ties in southern'' Texas,, 'where 
cutworms ato caused .damage, 'SS well as -in some central ‘counties.' 

Grass greatly improved in the Ohio "Talley and Lafce'i^ion and 'Continued in 
promising condition in the Mississippi and ’^Mi^ouri" vaifeys, . 'hut ..'in. 'the 'Middle 
Atlantic States 'and New England a short crop, was p.romised. 
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/ ITHEAT IIAEVEST BEGINS — COTTON EMPROVEB — TRANSPLANTING TOBACCO. 

Jw/ie J.— The States of the lower '.Missouri Valley and portions of the Mississippi 
Valley suffered much from' heavy rains, especially Iowa, the eastern portions of 
Kansas and J^ebraska, and western Missouri. ■ Drought continued in lse\Y England, 
the northern portion of the Middle Atlantic States, and in Florida, and rains were 
needed i,ii portions of the central Gulf States and in southern Texas. Drought was 
'wholly relieved in the Ohio Valiev and over the greater part of the Middle and 
South" Atlantic States. The latter “part of the week -was unseasonably cool in the 
lower Jlissouri' Valiev, west Gulf districts, and Jsew England, damaging frosts having 
occurred in the iasthneiitioned district. Very favorable temperatures prevailed in 
the Ohio Valley and South Atlantic and east “Gulf States, but more favorable con- 
ditioii.s than in the previous week 'were reported from the Pacific coast States. 

Wet weather caused further delay in corn planting in the Missouri and upper 
Mississippi valleys, where much of this work w'as unfinished, and the early planted 
was becoiiiiiig weedy. In the eastern portion of Kansas and in Nebraska and in Iowa 
'Corn fields were badly washed and much replanting made, necessary. In Illinois 
planting was practically finished and an excellent stand attained. In the central and 
upper O’hio Valley planting was' also delayed, and early fields in some portions -were 
suffering for cultivation. In the Southern States corn experienced a very favorable 
week and was largely laid by. 

Winter wheat on low lands in the eastern portions of Kansas and Nebraska and 
iiOTtliwestern Missouri sustained injury from floods, but on the whole the crop made 
satisfactory advance, an improvement being generally indicated in the Ohio Valley, 
Lake region, and Middle Atlantic States. Harvesting w'as general in Texas and had 
begun in Arkansas and North Carolina. Winter wheat made slow growth in 
IVashiiigtoii and Oregon, and in the eastern portion of Oregon was unusually weedy. 
In Nebraska, the Dakotas, and northern Minnesota spring w'heat made splendid prog- 
ress, but ill southern 31iiinesota, Wisconsin, and Iowa the crop on low lands suffered 
iiiiich from heavy rains. In Washington and Idaho the crop was greatly improved. 

On low lands in the lower Missouri and ux>per Mississippi vaHeys oats suffered 
from lieavy rains, but, on the whole, this crop did -well. 

Fiirtlier'liuprovement in cotton ivas generally indicated, but, as a rule, the crop 
was two to tliree 'weeks late. Better stands were reported from the Carolinas, Ten- 
nessee, and Alabama, and portions of Mississippi, Louisiana, and Texas. 

The week w^as very favorable for transplanting tobacco, and this work made rapid 
progress in the Ohio' Valley and Middle Atlantic States. 

The hay crop continued promising in the Missouri and upper Mississippi valleys, 
and 'further improvement was repoi^d' from the Ohio Valley' and Middle Atlantic 
States. In the last-named section,, however, and in New Englaiid, a very ' light' yield 
w'as promised., ■ ■ ■ 

BAM'AGE BY RAIN IN PARTS OP CENTRAL' VALLEYS — BEOITGHT 'IN NEW ENGLAND. 

J ime S . — Excessive rains in the lo^ve^ Missouri, central Mississippi, and Ohio valleys,' 
Tennessee, the Caroliiiiis, and Georgia interrupted farm work and caused great damage 
to crops, especially in the central Mi.ssissippi and lower Missouri valleys, tlie flood 
stage ill the Afississippi River at St. Louis being the highest since 1858, hind that in 
the" AXissouri River at Kansas City since 1844. The protracted and probably unprec- 
edented spring drought continued unbroken in northern Neiv England and i'n eastern 
New York. Portions of the upper Lake region, central and west Gulf States, North 
Dakota, and Montana needed rain. Highly favoi-able temperatme conditions pre- 
vailed in the Rocky Alountain States, hut oh the Pacific coast the week was very hot 
and dry, especially in California and Oregon, ivhile the early part of the >veek in the 
central and w^est Gulf States .was too cool. 

'Much corn remained to be planted in the Missouri, Alississippi, and Ohio valleys, 
where early planted corn wdB greatly in need of cultivation, and much was drowned. 
Planting was resumed in Nebraska and loiva during the latter part of the week and 
in the Middle Atlantic States was finished. . ' . 

Rust in winter wheat W'as very generally reported from the Ohio, central Mississippi, 
and low'er Missouri valleys, and in the two districts last named the crop sustained 
much damage from floods. In the Lake region and Middle Atlantic States and 
over the northern portion of the Southern States an improv^ement was generally 
noted. Harvesting progressed rapidly in Texas and tvas begun in California, where 
early w heat promised good yields. In Washington and Oregon winter w' heat advanced 
favorably, but short heads were reported from Oregon and jroor stands from portions 
of Washington. Spring wheat continued in very promising condition in the Dakotas 
and generally in MinnesO'ta. ■ ' 
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Cotton in the eastern portion of the belt made good growth, but was very grassy 
and was much in need of sunshine, while portions of the central districts iieedetl rain 
and suffered somewhat fronr cool nights during the early part of the W'eek. Good 
showers were very beneficial in Texas, w*here ehopx>ing*' progressed rapiclly. Con- 
siderable damage !3y webworms was reported from northern Texas and by cutworms 
arnl boll-V'eeviis in central and southern counties. The crop also sustained damage 
by insects in Indian Territory and by §oods in Missouri and Tennessee. 

*Tiie week as a whole was ver}^ favorable for transplanting tobacco, which was 
nearly completed over about three-fourths of the tobacco area, having made favoratfie 
progress in all districts. Good stands "were generally indicated. 

The previously reported promising condition of grass in the central valleys con- 
tinued, and a decided improvement was indicated in the southern portion of the 
Middle Atlantic States, but in the northern portion of the last-named district and in 
New England the outlook was very poor. 

LONG DROUGHT IN NEW ENGLAND BROKEN — PROGRESS OF CROPS. 

June IS , — This week was abnormally cool in nearly all districts east of the Rocky 
Mountains, the ininimuni temperatures from the 10th to the 13th throughout the 
central valleys and Southern States being the lowest of record for the second decade 
of June, and heavy frosts were of general occurrence in tlie upper Missouri Valley, 
with light frosts as far south as Tennessee. Under these conditions the growth of 
vegetation was slow, but with a very general absence of min in the central valleys 
much needed cultivation made favorable progress. The long-continiiecl and disastrous 
drought in New England and the northern portion of the Middle Atlantic States was 
wholly relieved, being succeeded in some sections by flood conditions, and the wide- 
spread forest fires in these districts were extinguished. Generally favorable coiKlitions 
prevailed on the Pacific coast, except during the early part of the" w’eek in Washington, 
where drying northerly winds proved injurious in some sections. The week was 
unseasonably warm in the eastern portions of Oregon and Washington and in Idaho 
and northern Nevada. 

"While planting, replanting, and cultivation of corn in the central valleys were 
pushed vigorously, considerable planting remained unfinished in the northern districts. 
Corn "vvas unusually late and made very slow growth under the low temperatures. 
In the Middle and South Atlantic States the crop was much in need of cultivation, 
and in the Southern States was largely laid by. 

Winter wheat harvest was in progress as "far north as the southern portions of 
Kansas, Missouri, Illinois, Indiana, and Virginia. While an improvement in tlie 
condition of this crop was indicated in northern Illinois, Ohio, and the northern 
portion of the Middle Atlantic States, it suffered deterioration over a large part of the 
winter wheat belt as a result of insects and increasing rust. In California the crop 
matured rapidly and harvest was in progress in the southern portion. The crop was 
threatened by^ hot, drying winds in AVashington during the latter part of the week, 
but escaped with slight injury. Spring wheat generally was in thrifty condition, but 
needed rain in portions of the Dakotas. Over the southern portion of the spring 
wheat region the condition of the crop was very promising, and a marked improve- 
ment was shown in Oregon, but in Washington it experienced trying conditions, 
although apparently it was not seriously injured. 

Cotton continued very backward, having made slow growth under the abiiorinally 
low temperatures. Chopping made favorable progress throughout the belh but cul- 
tivation w^as not well advanced except in portions of the central districts. Rains 
were beneficial in Texas, wEere fair stands of early planted were indicated, but ciit- 
wornis proved injurious in north central, and boll weevils continued destructive in 
south central counties. 

All reports respecting tobacco indicated that this crop made favorable progress, 
transplanting being finished, except in the more northerly sections and on some 
bottom, lands in Virginia and' Ohio. Frosts .injured the crop to some extent in; 
exposed places' in .Wisconsin. 

— While still too. cool in the districts east of the Rocky Mountains, the, 
temperature was soni'ewliat more favorable .in the central valleys and, Southern Stat'CS, 
but over portions of the Lake region and Middle AtlaiitieStates and in New England 
"it was. lower than in the ' preced'ing week. 'Heavy rains in the two districts, . last 
named interrupted farm work., but in 'the Ohio and upper Missi,ssi,ppi valleys ancl Gulf 
States the conditions were very favomble , for cultivation. Rain .was needC'd in the, 
Dakotas, northern M,inne.sota,,and in, portions of' the -central and east Guifciistricts. 
The conditions on the Pacific coast Were gene.rally favoi*a.b,le, but in the coast sections 
of Oregon work was delayed by rain, wdiile rains were needed in ' the., eastern, por-,' 
tions of both Oregon and Washington. 
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There was a general imp,rovement in com in the central valleys, especially over 
the western portions,, but in the Lake region, Xew". Engl and, and Middle Atlantic 
Btates little or no inipTOvement in this croi^ was noted. In allpiortlierii and ecnitral 
districts corn eoiitiniied very late, but was in good state of cultivation, except in the 
Middle Atlantic States. Iii the Southern States early coni was largely laid by, and 
,waB nearing maturity in Texas. 

Wi,iiter wheat harvest progressed favorably and was general in the central portions 
of tlie winter "wheat belt, with disappointing yields, especially in the southern 
portions of Missouri, Illinois, and Indiana. In the jSMddie Atlantic States a general 
iioprovement was indicated. Harvest was general in California. In Oregon and 
Wasliingto.!! some iinprovement was noted, but the crop was in^need of rain in the 
eastern fiortioiiB of these States. Spring wheat suffered for rain in Yortli Dakota 
and portions of South Dakota, and w'as affected by rust quite generally in Nebraska. 
Ill t,he two States last named, however, the crop, as a rule, did well, andp,n Miiine- 
sot,a, Wisconsin, and Iowa continued in promising condition. In Washington the 
crop , improved wdiere moisture wras sufficient, but in central counties and also in 
eastern Oregon it was threatened by drought. 

The outlook lor oats was less promising in the Dakota,s,, Nebraska, northern Minne- 
sota, Missouri, and southern Illinois, but in Wisconsin and Kansas, on uplands in 
I.owa, and in 'nortliern Illinois a good crop was promised, ^ An improvement was 
re]>orted from Slichigan, the Ohio Valley, and Middle Atlantic States. 

Cotton eoiit inued small, but its general condition W'as somewhat improved . Cultiva- 
tion made good progress, and hMds were clean, except in portions of the eastern 
districts, in Texas plants w’ere healthy and made rapid grow'tli, but the crop wras 
two or three weeks late. Boll weevils were spreading in Texas, but so far had don© 
little iiijurv. Lice caused damage to cotton in the Caroliiias, Arkansas, and Missouri, 

In New England tobacco needed warmth mid sunshine, but^ elsewdiere this' crop 
made favorable progress, except in North Carolina and portions of Virginia, 'a 
marked improvemerit being rexiorted from Pennsylvania and New Jersey. Trans- 
|)laiiting was about .finished. 

Rains caused a marked improvement in grass in New" England and the ]\Iitldle 
Atlantic States, but a light crop wras promised in these districts and also in the upper 
Ohio Valley. A good crop was being secured in the central valleys. 

June i?P.— Throughout the central valleys, Lake region, Atlantic coast districts, and 
the northern portions of the Southern States the w"eek was decidedly cool and tlie 
Atlantic coast and east Gulf districts suffered from continuous rains. While too 
ecK)! for rapid growdb, crops advanced favorably in the central valleys, wffiere the gen- 
eral ab^nce of heavy rains was favorable for cultivation and karv^ing. Warmth 
tod siinehine were greatly needed in "the. Atlantic co:a8t and. east ;Gulf 'districts. . 
Drought conditions in South Dakota' were largely relieved,, but conUnued' w"ith dam- 
.agiiig effects in North Dakota and northern- Minnesota. Bain w"as .needed' in' the 
central |X)rtionraf ' \VasMngton., 'while -woTk was Interrupted by rains in ’w-estern 
'Oregon; elsewffiere O'n the Pacidc coast the -conditions wrare generally favorable. 

Further i,iiiprovement in the condition of corn wras generally .reported, and w'hile 
the crop continued late it made good growili over the wrastern portion of tlie corn 
M,t, the condition of the crop in low'a at this time closely approximating the average. 
In the Middle Atlantic States corn made slow growth, wras very backward; and iiiucli 
in need of ciilti'vatlon. 

Except over local areas the' conditions were very favorable for winter wdieat harvest 
in the central valleys, but this work wras interrujited by rains in- the Micklle Atlantic 
States, A marked, improvement in the condition of winter wdieat wras reported from. 
Nraw York and Michi^n, and the, crop wras maturing rapidly and in good condition • 
in Nebraska, In North Dakota there 'wraa a decided deterioration in the condition of 
spring wheat as a. result of drought, w’hieh also -proved damaging in portions of South 
Dakota' and northern Minnesota. Generally, howraver, in South Dakota, and, on 
'uplands in southern Minnesota the crop was in thrifty condition, and it continued " 
promising in Wisconsin, Iow"a, and Nebraska. ' A decided imj:>rovenient wras reported 
Irom Washington and Oregon, except in central Washington, wLere drought caused 
injury. 

I '.'Except in North Dakota and, portions of South Dakota, Minnesota, and the upper' 
'O'hio Valley, the oats crop advanced very favorably, and harvesting wras in progress as 
far north as southern Missouri. ' , 

The condition of cotton was very .generally improved throughout the belt, but the' 
crop continued late and was suffering for cmtivation in dhe' eastern district, where 
low^ night temperatures, checked, growth.' Lice and rust ' caused 'injury in North 
Carolina and Missouri, and, in Texas boll-weeviis were spreadin,g"and',-becomliig more 
injurious. The crop also- suffered for cultivation in portions of Louisiasa 'and central 
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and . northern Texas. Sunshine and heat were generally needed, especially in the 
central and eastern districts. 

Ill the tobacco districts the weather conditions were very favorable for this crop, 
which, however, wuis in need of cultivation in Maryland. 

Harvesting of . a fine crop of hay was in progress in the central valleys, and tlie 
condition .of grasses in the Middle Atlantic States and New Eiiglararwas iiiiidi 
improved. 

HAETEST OF WINTER WHEAT, OATS, AND HAY — IMPROVEMENT IN COEN AND COTTON. 

Jifhj 6 . — This week was the most favorable of the season to date, giving ample 
and much needed heat in all districts east of the Rocky Mountains. Drought in the 
iiortlierii portion of the spring wheat region was relieved, but need of rain was i>egi!i- 
niiig to be felt in the Ohio Valley, portions of the central Gulf States, and in western 
Texas. In the central and northern Rocky Mountain districts and on the north 
Pacific coast it was too cool, frost, more or less damaging, occuiTiiig from the 2d to 
the 4th in Idaho, Wyoming, and Utah. 

Under the very favorable temperature conditions corn advanced rapidly in the 
central valleys and was greatly improved and generally well cultivated. In the 
northern portion of the Middle Atlantic States and in the upper Ohio Valley, Lake 
region, a;nd the Dakotas the crop continued backward, but was improving, though 
needing cultivation in many parts of these districts. In the Southern States corn 
was lai’geiy laid by, an unusually fine crop bemg practically assured in the ^vest Gulf 
districts. 

Harvesting of winter wheat progressed under favorable conditions and was nearly 
completed in portions of the central districts. Thrashing was in general progress, 
with yields lighter than anticipated in nearly all districts. Winter wheat ivas ripen- 
ing on the. north Pacific coast, the crop being practically safe in Washington. High 
wdiids and excessive heat caused injury in California in some sections, but excellent 
yields were reported from the southern part of the State. Early spring wheat 
sustained permanent injury in portions of North Dakota and northern Minnesota 
from drought, which was broken by abundant rains that were of great benefit to the 
late crop. In southern Minnesota and parts of South Dakota lodging and rust w^ere 
reported. In Wisconsin, Iowa, Nebraska, and Kansas, and on the north Pacific 
coast the crop ]3rogressed satisfactorily. 

The outlook for oats in Minnesota and South Dakota was improved, and the crop 
continued generally promising in the States of the Missouri and upper Mississippi 
Valleys. A light crop, however, was indicated in the Ohio Valley and portions of 
liliiiois and southern Missouri. . ^ 

Cotton made rapid growth throughout the cotton belt, an improvement being 
shown in ail districts, the rep>orts from the Carolinas and Georgia indicating the 
moat decided advance. Wet weather, however, was uiifavoi'able in portions of 
Louisiana and Texas, where tlie crop was grassy, being quite foul in northern Texas, 
in wdiich State boil-weevils were causing considerable damage and continued to 
increase. 

In the most important tobacco States tobacco made fine growth, the condition of 
the crop being very^ promising, except in ®>uthwestern Ohio, where rain ivas needed, 
and in Pennsylvania, w^here slow growth was reported. 

The outlook for apples.' appeared somewhat more promising in, the' Ohio Valley 
.and' portions of .the Middle Atlantic States,, and fair to good 'Crops W'Cre in'dicated in 
Michigan, Tennessee, a.nd Iowa. Poor prospects were re.'ported. from, Arkan^, ..Mis-' 

' ''Souri, Illinois, and .West Virginia, and in New York the 'out!'Oo.k w^as lessiavorable. ' " 

. COMPLETION OF 'WINTER 'WHEAT HARVEST IN CENTRAL VALLEYS. '■ 

IS. — Th 0 ' tempemt'Ure during this week was very ,favora.ble in all districts 
.east 'of .the Rocky '.Mountains and also on 'the .Pac.ifi.'C coast, but in the, northern 
. EO'Cky MO'Untai.n .and middle Flatea.u r^ions it was too .cool, with frosts in .'exposed 
' places on the 7th and 8th. Portions of the lower Ohio and central MMssippi val- 
leys, southern Florida, 'W'este.rn Texas,' northern ■Minnes.ota, and the southern' Rocky,' 
Mountain 'districts, were in need 'Of 'rain, 'but elsewhere "there w.as 'a'niiple'' moisture,', 
northern. ' lO'W', a, southern.' Minnesota; and portions of the South Atlantic, 'andv east 
Gulf States having, suffered from ex.ce^v6 rains.' '' 

' ' Com e'very where made .S'plendid growth and' was 'much improved, tho'Ugh generally 
backward, and in 'portions of the upper Ohio Valley and Middle Atlantic S'fcates it'W'as. 
weedy. .' The. early planted was in' ta^l in the more northerly districts, '.and a con- 
siderable part of the crop had received final cultivation. 
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The week very favorable for harvesting winter wheat, which^work was very 
largely conipletei!, except in the more northerly sections. Thrashing made good 
progress, the reports generally indicating light viekls. A feature' of the reports 
respecting winter wheat was the entire absence of injury to grain in stack and shock. 
In northern Minnesota ainl North Dakota spring wdieat was thin and heading short, 
and lodging rvas reported from portions of southern AOnnesota ainil South ^Dakota, 
while riict was reported from the last-named State and Iowa. In Kansas, Wisconsin', 
and the southern part of .South Dakota spring wheat headed well, and very favorable 
reports were received from Washington and Oregon. 

Considerable rust in oats was reported from Iowa, Alissoiiri, and Illinois, and lodg- 
ing from South -Dakota and southern Alinnesota.' In North Dakota and northern 
Alinnesota the crop was thin and heading short, but in Nebraska, Wisconsin, Alich- 
igaii, and Pennsylvania it continued promising. Harvest was in general progress in 
the central valleys, good yields being reported from Alissoiui, Nebraska, Kansas, and 
Oklaiioi'oa, but liglrt yields from the' States of the Ohio Valley. 

Throughout the cotton belt there was a general improvement in cotton, which 
made vigorous and healthy growth. There was, however, very general complaint of 
grassy fields in the coast districts of the eastern section and in Texas, the' crop being 
in a better state of cultivation in Alississippi and over the northern portion of the 
central districts. 

The general outlook for tobacco wa.s very promising, the least favoi*able reports' 
Ixfing received from Oiiio, where, however, the crop was doing fairly well. 

Haying was delayed by rains in Iowa, Wisconsin, and southern Aliiinesota, but 
elsewhere this work made excellent progress. 

Jiih/ Id. — While the temperature in the central valleys, Lake region, and Atlantic 
coast districts averaged considerably below normal, nodinfavorable effects from cool 
weather were apparent, except in portions of the Aliddle and South Atlantic States, 
where growth was checked to some extent. The need of rain continued in portions 
of the lower Ohio and central Alississippi valleys. North Dakota, northern Alinnesota, 
and western Texas, and was beginning to be felt in the central Gulf States, Oklahoma, 
soiitliwestern Kansas, and portions of the Carolinas. Local storms, in places accom- 
panied by hail, proved damaging in the upper Missouri, upper Mississippi, and Ohio 
valleys, and Lake region. Conditions on the Pacific coast were favorable, although 
liglit* frosts caused slight damage in AVashington during the early part of the week. 

Com advanced favorably in all districts, but in the principal corn States it was 
variable as to size and condition, being generally small, especially in the central and 
eastern districts of the corn belt. As a rule the crop 'was in a good state of cultivation, 
except in the upper Ohio Valley and Middle Atlantic States. In portions of Indiana, 
A|ifiSf>uri, ' south W'estern Kansas, Arkan^s,'- Oklahoma, and Texas corn was' in meed 
ol rain to' a greater or ' less extent, ■ High winds ■ fiattened ' '■"Considerable ' com'' - in : the ■ 
Lake region 'On the l'7th and 18th.. 

The weather conditions 'were favorable for 'thrashing, -which -work was in general 
progress. The reports respecting spring -wheat were not favorable'. The late sown 
in t'tie Bed River Valley, in Alimiesota, was believed to be beyond recovery, w,hile 
heavy rains kept the lowlands in the southern portion of the State flooded and 
caused Icfclging in the uplands. Rains in southeast and extreme northeast portions 
of - Nortli Dakota Improved the crop, and in South Dakota spring ’^\dieat -was filling 
well, except iiijlie so'utheast- portion, and in Iowa, where it was unfavorably affected 
by rust. In Wisconsin and Nebraska and on the north Pacific coast more favorable 
reports were received. 

Much rust in oats -was reported from .the States of the Ohio and upper Alississippi 
valleys a.n.(:i Lake region, and upon the whole the condition of the croj) was below 
prtwious anticipations. Harvest w'as in general progress. - 

Further improvement in the condition of cotton -was general throughoiit the cotton 
belt, although it was g.rassy over a large part of the eastern districts. Cool nights 
W'ere somewhat detrimental in the Carolinas, and need of rain -was beginning to be 
'felt in Oklahoma. While rapid growth w’as reported from nearly all districts, the 
crop continued late,- though w’ell cultivated in the central and western districts. 

The tobacco crop was in need of rain in portions of Kentucky and Ohio, and sus- 
" tairied some damage from high winds and heavy rains in Wisconsin, but elsewhere 
the outlook was promising. ■ ' . _ 

Haying continued under favorable conditions in the lower Missouri and upper 
Alississippi valleys and Lake region, w’here an excellent crop was being 'secured.' '; In^ 
the Ohio Valley and. Middle Atlantic 'States the yield was better thaii w.as' expected* 
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DESTKrCTIYE LOCAL STORMS. 

Jiilli 37. — The temperature during this week in the districts east of the Eocky 
Mountains was favorablej except in New England, where it was too cool, but tlie 
need of rain was quite generally felt in the central Talleys and Southern States. 
Destructive local , storms occurred in Minnesota, Missouri, and in the north erii por- 
tion of tlie Middle Atlantic States. In California the week w^as abnormally cool, 
hut otherwise favorable. 

Over the northern portion of the corn belt the corn crop made good progress, and 
elsewhere fair advance was reported, but the crop was in general need of rain in the 
central and southern portions of the principal corn States. While no serious injury 
had yet resulted from drought the crop was threatened in portions of Kansas, 
Oklahoma, and Missouri. 

Some winter wheat remained to be harvested in the northern portion of the Middle 
Atlantic States and the Lake region. "While light yields were generally indicated, the 
crop was secured and was being thrashed under exceptionally favorable conditions, 
that in shock and stack having wholly escaped injury from moisture, which was 
quite widespread in the previous year. The condition of spring wheat continued 
unfavorable, especially over the northern portion of the spring-wheat region. An 
improvement, however, in the crop on fall-plowed lands in northern Minnesota was 
reported, but the late sown was poor, rust being jjrevalent in southern ]\Iinnesota 
and South Dakota. In North Dakota the heads w’ere tilling fairly well, but a poor 
crop was indicated. 

Oats harvest progressed rapidly and favorably. In Illinois, Missouri, and Kansas 
the yields were lighter than 'were expected, but in Iowa the results were more 
favorable. 

While there was an improvement in cotton, its advance was apparently less decided 
than in the previous week, especially in the central and portions of the western 
districts, wbere rain was generally needed. Good growth was reporte<l from nearly 
all districts, but the plant continued small and was from two to four weeks late. 

Tobacco needed rain in portions of Virginia, North Carolina, and Kentucky, but 
was mostly doing well elsewhere. 

Rains injured hay in New England and the northern portion of the Middle Atlantic 
States, but wbere unfinished elsewhere haying progressed satisfactorily, a fine crop 
of excellent quality having been secured in the central valleys. 

COOL WEATHER CHECKS MATURITY OF CROPS. 

August 3 . — Throughout the northern portions of the country, from New England 
to the north Pacific coast, the temperature 'was too low’ for best results, light frosts 
occurring in North Dakota; but in the Southern States it was more favorable, although 
clear and w’armer -weather was needed in the west Gulf districts. Portions of the 
South Atlantic and east Gulf States and the central and lower Mississippi valleys 
needed rain, but elsewhere east of the Rocky Mountains rains Tvere ample, being 
excessively heavy in central and northeastern Texas, in the easteni portions of 
Nebraska "and Kansas, and over areas in the Ohio Valley and east Gulf States. It 
had become very dry in the central and southern Rocky Mountain distiTcts. 

Corn improved generally, especially in Iowa, Nebrafea, Kansas, and portions of 
Illinois, and the Lake region, the least favorable reports being received from Missouri 
and the Ohio Valley States, but the crop continued late. 

Thraahing of winter wheat continued under favorable conditions, harvesting having 
been' finished^ except in portions of New .York and Michigan' and on .the Pacific 
coast, with disappointing yields. General rains in the spring-wbeat region of the 
upper Missouri and Red River of the North valleys checked the ripening of spring 
wheat and caused better filling o.f the heads. Harvesting was in progress, some of 
the early sown being cut in 'the. northern portion, but was delayed by rains in 'South 
Dakota and ' Nebraska. Harvest was also -in progress in Oregon, with light ' 'yield, " but 
.'Of excellent quality. In' Washington the crop was. maturing. slow'ly,,butw"a8 " filling 
well. . ' . . ' ' 

The, improvement noted in the previous' ■ week in.co'tton' continued generally' 
throughout the''Co'tton belt. It was’ fruiting well, 'although" too rank '..grow^th, in' por- 
tions of' the 'Central and western districts, and shedding .'OU' sandy. '.land's in the'Caro- 
linas -was reported. ' Rains were detrimental in the central and southTves'tem'^'rtions 
of the cotton area in Texas, but' were beneficial in the northern portion, wrhileboll- 
w’eevils appeared more destructive in -a few' of 'the isouthwestem'oounti^. '.'-Olear, 
warm weather was needed in Lo'uisiana.'and Texas.. 
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Toljacco needed rain in portions oi’ the Ohio Valley and Virginia, but the general 
eonclition of the crop was promising. Rains caused injury to hay in Texas, Yew 
York, and Michigan, and delayed haying in South Dakota and Yew England; else- 
where this w'ork progressed under favorable conditions, 

August ifJ.— The northern districts east of the Rocky Mountains, as in the preced- 
ing week, experienced temperatures too low lor rapid growth and maturity of crops, 
hut elsewhere the temperature was very favoralde. The rains were general and well 
distribiiteil as a whole, but limited areas in the South Atlantic and Gull States and 
portions of the upper Ohio and lower Missouri valleys continued to suffer from 
drought. The wmst Gulf coast districts and southeast Minnesota suffered from exces- 
sive rains, and cloudy, rainy weather was unfavorable for farm work in Yew England 
and the Middle Atlantic States. The weather conditions on the Pacific coast were 
favorable, especially for harvesting in Oregon and Washington. 

Corn made favorable progress in the central and western portions of the corn belt, 
hut in the upper Ohio Valley and Middle Atlantic States the outlook -was less promis- 
ing. While a marked improvement in corn occurred in the States of the Missouri 
and upper Mississippi valleys, in the more northerly portions of these States the crop 
was ill need of ivarmtli. 

Rains checked somewhat the progress of spring wheat harvest, which, however, 
was now general throughout the spring wheat region. In RTorth Dakota the weather 
was favorable for the (ievelopment of late grain., w’hile in southern Minnesota rust, 
fly, and cliiiich biig.s seriously affected the crop. 

'Oat harvest was ’ 11 early iinished except in Yew York,' where it had just begun. 
The reports generally indicated that yields were disappointing. 

Generally cotton inade favorable progress, but continued xinusiialiy late. Some 
com plaints' of rust were received from South Carolina, Florida, and Mississippi, but 
ns a I’ule very III tie complaint of rust or shedding was reported. The crop made 
good growth throughout the belt and was generally well fruited. No picking was 
reported. 

EXTRE.MSS OF IVEATHEE CONDITIONS— COTTOX PICKING BEGINS. 

August 17 . — This wnis the third consecutive w’eek of abnormally cool w’eather in 
the northern districts east of the Rocky Mountains, where xvarmth was greatly 
needed for maturing crops. More favorable temperature conditions prevailed in the 
Southern States, although in the northern portion of the central Gulf districts warmer 
w^'eather would have been better. A large part of the Missouri Valley, and portions 
of the valleys of the up^per Mississippi and the Red River of the North suffered from 
exce»ive moisture, wmile drought prevailed in the central and upper portions of the 
Ohio Valley, central, 'and scmthern Texas, -and -in portions of Florida and Oklahoma. 
Rain was also needed on the North Paeifi'c- coast, where favorable., temperature pre- 
vailed, but ill California it was rather cool" for fruit drying. . 

Throughout the northern and' eastern portions of the com belt the 'iveather' w'as 
too cool for iiiattiriiig corn, which was unusually late. The .crop, however, generally 
improved, especially in the central and western districts, the outlook being very 
promising in Kansas, where early corn \vas about made in the southern pari of the 
State. In the northwestern porticm.s of the corn belt, including Nebraska, .Iowa, 
Wisconsin, and portions of Missouri and Illinois, there ivas urgent need of warmth 
and 'for the most part of siuisliine. 

Rains further checked the progress of spring' wdieat .harvest in tlie Dakotas and 
Minnesota, but this work was nearly completed in the southern 'portion of the spring 
wheat regio'n. . Thrasliing had commenced, but rains prevented rapid progress, , and 
some injury to grain in sliock w’as reported. In the central and nortlie,rn Rocky 
Mountain a-iid North Faclde coast 'districts spring wheat harvest was in progress 
under %'ery favorable conditions. , ' 

Oats In shock and stack were injured by wet weather in portions of the, Missouri 
and upper Mississippi valleys, where thrashing made slow progre,ss; elsewhere thrash- 
ing continual iiiiiiiterroptedly. 

CJohon made rapid growth throughout the cotton lielt, and in portions of the cen- 
tral and western districts and in eastern North Carolina co,mplaint, of too rapid growdh 
was quite general; rust and 'Shedding being also reported in the central and 'eastem^ 
distrietSj.wliile .heavy rains caused injury in portions of North .'Carolina, Alabama, 
Louisiana, and Arkansas.' ' Boll-weevils were increasing in the southwestern 'an'd, south- 
centnai cotton counties of Texas, and boliworms "were appearing in 'northern 'Texas, 
but as yet, the latter, had 'cau8,ed little damage.'- Early cotton, "was now opening, and 
a little pkkmg'.'had'foeen done in South 'Carolina, Florida, and Texas.' 

Cool weather' aff,8cted tobacco unfavorably in Kentucky, Pennsylvania, and Ne'w 
England, and drought caused further 'injury in Ohio; elsewhere the crop 'made satis-' 
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factory progress^ cutting being in progress in Maryland, Ohio, Kentucky, Wisconsin, 
and New England. 


DAMAGE TO TEXAS COTTOX BY BOLL-WEEVILS — CUTTIXG BECJIXS. 


A'ugusl — While complaints of cool nights, during the early part of this week, 
were received from the States of the central Mississippi and Ohio valleys, the teiii- 
perature conditions throughout the country as a whole were very favorable, the upper 
Missouri and upper ' Mississippi valleys, Lake region, and Rocky Mountain districts, 
the greater part of which had suffereli from abnormally low tem])eratures for several 
w'eeks, receiving , more than normal heat. Portions of the Soutli Atlantic States 
experienced heavy rains, while the Ohio Valley, the greater part of Texas, and the 
Rocky Mountain and Pacific coast districts were suffering from drought. There w'as 
some 'damage in the northern portion of the Middle Atlantic States by local storms 
on the 19th. 

On the wRole the corn crop made favorable progress, especially over the central 
and western portions of the corn belt, the most decided advance being reported from 
Nebraska and Kansas. In the upper Ohio Talley corn suffered seriously for rain, 
which was also needed in portions of Illinois and Missouri, and mucli of the late 
crop in low’a was threatened by drought. At this time the reports indicated that 
early corn would be safe from frost by September 15 to October 1, and late corn by 
October 1 to 15. ^ ' ' 

Considerable spring wheat remained to be cut in North Dakota, but harvesting w'as 
practically finished elsewhere in the spring-'wheat region, and thrashing was in 
progress. In southern Minnesota much grain in shock w^as damp. In South Dakota, 
Nebraska, and Kansas the weather w’as highly favorable for stacking and thrashing. 
Harvest was nearly finished in Oregon, and advanced rapidly in Washington, the 
grain being of superior quality. 

Cotton suffered materialiy from heavy rains and lack of sunshine over a large part 
of the central and eastern "districts of the cotton region, where, as in the previous 
w^eek, rapid gi'owdh, and, in some localities, too much stalk, excessive shedding, and 
rust w*ere reported. The plant, liowmver, was generally well fruited throughout the 
Ixdt. In Texas the boli-w'eevils were doing much damage, except in the northern 
counties, and boll worms were more numerous and destructive. A little pieking had 
been done throughout the southern portions of the belt, but this work w^as not yet 
general. . 

COTTON PICKING GENERAL. 

August SL — In the northern clistriets eastw^ardof the Rocky Mountains this week 
W'as abnormally cool with excessive rainfall, except over a few' limited areas. In the 
Southern States and over the southern portions of the central valleys and Middle 
Atlantic States the temperature avemged a]3ove the iiormai and "was generally 
favorable for the advance of crops, although portions of the South Atlantic and east 
Gulf districts suffered from excessive heat. Portions of the South Atlantic and east 
Gulf States, and of Tennessee, southern Mi^uri, Arkansas, and western Texas were 
in need of rain, while.heavy.rainsin the -Missouri. Valley and Lake.'Tegion d-elaye<i 
w'ork, caused injury to grain in shock, and retarded the maturity of crops. Shovrers 
in the north Pacific coast States were highly 'beneficMl. 

Over the northern portion of the corn belt cool, ivet w'eather was very unfavorable 
for the advance of corn, which w’as urgently in need o-.f 'warm., dry weather. More 
favorable conditions prevailed over the southern portion of the corn belt, where the 
crop made '-good progre-ss. ■ The outlook -in the' upper Ohio Valley, where corn had 
suffered seriously from drought, was greatly improved by mins. Cutting was in 
progress in the southern }.x)rtians of Kansas and Mi^ouri. 

Harvest of spring wheat w’as finished, except in the nortliern Rocky M.ountaiii 
States and on the north Pacific coast, 'where rains dei-ay-ed' its completkm. ' In' the 
Dakotas, Nebraska, Minnesota, and Wisconsin stacking mid thrashing were seriously 
interrupted and considerable damage "was ■■caused by excessive moiste,'re. '■, ' 

While there w-Es some improvement in.-eetton,. mainly in i)o,rtiQ-ns 'of the central 
districts, the crop as a wRoie suffered deteriomtion, .rust and shedding being very 
general throughout the belt, and premature opening in some of the eastern districts, 
where excessive heat also proved" 'unfavorable. . ' In. Texas there was much shedding; 
and while boliwornis were disappearing :aiid'''.the' -crop vras more pTomising in the 
northern counties, the bolbweevils -contin'Qed very "destructive in the southm^eBtern, 
central, and eastem portions. - Hckii^ was- -now 'general throughout the somthem 
districts of the cotton oeit. 
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BBOl’iiHT IX SOlTTilEIlX STATES — UETEKIOEATION OF COTTON — HEAVY RAINS IN SPRING- 
WHEAT REGION — BLIGHT AND ROT IN POTATOES. 

September 7 . — The weather conditions of this week were generally fa^'ora])le in the 
Lake region and from the upper Mississippi and Missouri vaUeys Avestward to the 
Rocky Sioiintains, in Xew York and Yew England, portions of the Middle Atlantic 
States, and in Floridaj but in the Ohio and lower lilississippi valJeys, and generally 
throoghoiit the Soiitliern States, drought prevailed, in some sections becoming seri- 
ous, retarding grcuAuh and maturity and causing considerable injury to crops. Rain 
was needed in 'Oklahoma and the southern plateau region.' 

Early com matured rapidly, some fields being safe from frost, and cutting tvas 
progressing in southern and central sections of tiie corn belt. Late corn advanced 
satisfactorily generally in the great corn States, except Iowa, and under favofable 
■conditions the luilk of the crop promised to be safe in two or three weeks. 

Lomplaiiits of rust and shedding were general throughout the cotton belt, and as 
a result the coiidition of cotton deteriorated. It opened rapidly, in some sections 
preniatiirelv, and picking became general in all districts. Favorable reports were 
received from Xorth Carolina, Oklahoma, and portions of' South Carolina and Mis- 
sissip|>i, pros|)ects being 'good for a top crop in the first-named State. In Texas, 
wl’iile the boll worms had mostly disappeared, boll-tveevils continued destructive and 
were pnrietiiriiig nearly all new* forms in the southwestern, central, and eastern sec- 
tions. The er*jp also suffered from drought in the northern and Avestern portions of 
Texas. 

Sepkmhci' i-/.— This week Avas. excessively AA^et in the Missouri and upper. Missis- 
si pin valleA's and iiiiper Lake region, while drought conditions over the greater part 
of tlie Soiitliern States and Ohio Valley became more serious. The temperature 
coiiditions in the central valleys and Atlantic coast districts AA-ere highly favorable, 
but abnormally cool Aveather pVeA^ailed in the central and northern Rocky Mountain 
di; tricts and lipper Missouri Valley, where thermometer readings ranging from 2° 
to 6® below freezing were recorded' on the loth and 14th, with frosts more or less 
injurious. Dainagihg frosts also occurred in the northern portions of New York and 
New England. The tropical hurricane that crossed the lower Florida Peninsula 
on the lith and 12th was accompanied by torrential rains and wnnda of destructive 
violence. In California the conditions AA^ere very favorable, but cool, wet weather 
in Washington and Oregon delayed w^ork and caused some injury to grain in shock. 

Except in Iowa, northern Missouri, and eastern Nebraska, Avhere excessiAie moisture 
prcjvented rapid ripening, the corn crop made, satisfactory progress, the bulk of the 
early planted over the southern portion of the belt bein^ practically safe from frost, 
in Jfowa,,,northern Missouri, and eastern Nebraska the aaA^ance of the.crO'P .was very 
slow. ' The 'uorfchAA'est .portion.', ol, the 'corn beltwas. threatened .with clamage'" from 
cold, the freezing temperatures o-ccurring -in the northern Rocky Mou.ntain .districts 
having extended as far eastward as the Avestern portions of the Dakotas and iiorthAvest 
Nebraska on the Hth anti 15th, but no serious injury resulted, except in the Dakotas. 

Further delay , in thra'Shing 'of spring' Avheat in the spring- wheat region east of the 
Reeky Mountains resulted from excessive rains, and there, was considerable damage 
to Avl'ieat in .stack and shock. Delay in thrashing and injury to grain Avere also 
re|,H:>rted iTom IVashiiigton, Oregon, and Idaho. 

Furtfier detezioratioii in the conduion of cotton Avas A’ery generally reported 
til rough out the cottoii' belt. KShedding and rust Avere extensh’u, and quite general 
complaints of premature opening Avere received from the central and eastern districts. 
The greater part of the cotton belt aa'os now suffering from drought, ancl bollworms 
were destructive in localities. Boll-AveeA'ils continued to destroy nearly all neAv forms 
in t:he southwestern, central, and eastern portions of the cotton area in Texas. Cotton 
o|>ei'ied fast in all districts and picking progressed rapidly. 

^Blight and rot in potatoes jn the ■northern districts eastwTird of the Mississippi 
Va,Iley Avere widespread, causing a marked decline in the condition of this crop. ■ ' 

BLIGHT INJURY TO LATE TOBACCO — DROUGHT IN OHIO VALLEY AND TENN,ESSEE — DAMAGE 

TO CORN BY FROSTS. 

September iil . — While this Aveek was abnormally cool, AAuth general frosts through- 
'Oiit.the central A^aileys and as .far south as the northern portion,, of .the central ■G.'.uil 
States, the damage was not serioms, except in the extreme western portions of 
Kansas and Nebraska, the Dakotas, Minnesota, Wisconsin, and New England. The 
South Atlantic, States,,, autered from exc^sive moisture, Avhile the heavy rains of the 
preAuous week oA^er the northern portions of the Missouri and upper Mississippi 
valleys delayed thrashing of spring wheat and caused grain in shock to sprout. 
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Drought "vvas largely relieved in the east Gulf States, but continued in the Ohio 
Valley, Tennessee, and the central and west Gulf States. The Pacific coast States 
experienced a very favorable week. 

Notwithstanding the occurrence of light to heavy frosts generally throughout the 
corn . belt, the corn crop escaped injury, except iii the western portions of Kaiisas 
and Nebraska, and in the Dakotas, Minnesota, and Wisconsin. While low tempera- 
ture prevented rapid ripening, especially over the tvestern districts, the crop as a 
whole advanced favorably, although the late planted in the Ohio Valley and Ten- 
nessee suffered from drought. large part of the crop Avas now safe, the bulk of the 
iimnatured requiring from one to two weeks of favorable weatlier. 

Except ill portions of the eastern districts of the cotton belt, where cotton picking 
was interrupted by rains, the weather conditions were very favorable for gathering 
the crop, and this work progressed rapidly. The prevalence of rust, shedding, ami 
boll worms was widespread, and the boll weevils in Texas continued destructive. 
Premature opening in South Carolina, rust in Georgia, and shedding in Alabama 
ivere somewhat checked. Heavy rains injured the staple in Georgia, South Caro- 
lina, and Florida. Cotton opened rapidly in all districts. 

Late tobacco suffered from drought in Tennessee and Kentucky and heavy rains in 
North Carolina, and frosts caused some injury in Kentucky, while damp weather 
proved injurious to tobacco in barns in Maryland. Plowing and seeding advanced 
satisfactorily except in the Ohio Valley and Tennessee, wdiefe the soil was too dry, 
and in the northern portion of the Middle Atlantic States, where there was too much 
rain. 

LIGHT BAIXFALL — FAVOKABLE FOR MATURING CORN AND PICKING COTTON. 

Septemher — The temperature conditions were generally favorable, although cool 
nights were detrimental in the South Atlantic, eastern, and central Gulf States, while 
light to heavy frosts, for the most part causing no serious injury, occurred in the 
more northerly districts eastward of the upper Missouri Valley. A marked feature 
of the w^eek w-as the absence of rain, or the occurrence of only very light showers 
over much the greater part of the country east of the Rocky I\Iountains, there being 
only a few areas of comparatively limited extent in the upper Mississippi Valley, 
Lal^e region, and the coast districts of the Middle Atlantic States and southern New 
England in which the rainfall exceeded the average. Drought continued in the 
Ohio Valley and wdth increased severity in Tennessee and the central and west Gulf 
States. No unfavorable conditions w’eVe reported from the Pacific coast, although 
rain in southern California probably caused slight injury. Southern Arizona and 
southwestern New* Mexico received unusually heavy rains for that region, more 
than 2 inches being reported from several stations. 

The principal corn States experienced weather conditions exceptionally favorable 
for maturing late corn, and, while frosts w'ere quite general over the central and east- 
ern portions of the corn belt, no material damage resulted. At this time probably 
less than 20 per cent of the crop in low^a w^as unmatured, and w^hile the proportion 
yet exposed to injury in South Dakota, Minnesota, and Wisconsin was greater, the 
immature promised to make good feed; farther south only a very small part of the 
crop w^as still soft. Cutting w^as general in all sections aiicf some new corn iparketed 
in southern Kansas. 

With generally seasonable temperature and practically no rain over nearly the 
entire (cotton bell, cotton opened rapidly and picking ’was' actively carried on, a con- 
siderable part of the crop having already been gathered. Cool nights and the very 
general prevalence of drought in the central and w’estern districts w^ere, detrimental, ' 
and rust 'and shedding continued to be extensively reported, although rust w’as some- 
what .less prevalent : in Georgia. On ’ the . w’hole the crop suffered deterioration, 
especially in the central and western portions of the belt. In Texas the plant had 
almost entirely ceased fruiting, and in some central counties was dying. 

Otiober 5.-— I,n .all districts east of the Rocky Mountains, the temperature conditions 
during this week w’ere highly favo'rable for unmatured crop.s. The. northern portions' 
of tlie upper MissO'Uri a.nd upper Mississippi' valleys and upper Lake region, and parts ■ 
of Texas, Oklahoma, 'and Arkansas, - however, suffered., fron'i excessive rains, w^hile 
severe drought continued in the South' Atlantic, central and east Gulf . States, and in 
portions, of Tennessee and, the GbioA^lley. ’ On 'the. Pacific, coast the week averaged, 
cool, wdth'showei^ during, the latter, part, which, in portions of California.,' 'were' 
unfavorable ' for fruit drying. 'New^ Mexico and : Arizona received .-additional and 
beneficial rains. 

On thC' whole, the corn crop experienced another, very favorable ■'Week, although 
"the" more nortlierlj' portions, of the corn belt, in which rains. retard.e.d. maturing and 
cutting, would have done better with less moisture. In Iowa 10 to 15 per cent, of 
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tlie area planted was .still exposed in some measure to damage by bea¥y frost*," in 
Nebraska, Kansas, Illinois, l^iissouri, .Micbigan, and Wisconsin about 10 per cent of 
the crop was still exposed to injury from frost; in Indiana and southern Ohio about 
5 per cent, and in northern Ohio from .5 to 2o per cent, except iip the extreme 
liorflieast portioiij where froiii oiie-haif to three-fourths or more was still green. In 
WiseoiiSin, Minnesota, and South Dakota from 10 to 40 i3er cent had already been 
injured to a greater or less extent. 

In the centra,! and eastern districts of the cotton belt there was little or no rain 
and cotton picking progressed rapidly under very favorable conditions. In Texas, 
Oklahoma, and .Arkansas, however, ‘picking was retarded by. heavy rains, which 
caused considerable damage to open cotton, especially in Texas, where the opening 
of tlie yoimg Mis had beeli checked by renewed growth. 

Excrqit in the Middle .and South Atlantic States and the portions of the Oliio and 
central M,iss,issippi valleys where plowing and fail seeding were retarded, this work 
made satisfactory progress, and early sown wheat had germinated and was . coming 
up v'dl, ii,iie staiids being reported from Nebraska and Kansas. Earns .in Texa.s put 
the soil in ex.cell,ent condition, and seeding was now active i,n that State. 

October. 

,As a wliole, the month averaged mild and was generally favorable lor farming 
operations, although idowing and' fall seeding were delayed, on account of dry soil, 
ill jioriioiis of the ee,iitral Mississippi and Ohio valleys, and late crops in the central 
and east iiiili S? tales suffered from drought. The Middle Atlantic States experienced 
abnormal 1>* Iieavy rains and .very high cvinds during the latter part of the first decade, 
causing damaging freshets in northern New Jersey and southeastem New .T'ork. - 
Heavy and kiiling frosts occurred in the central and' east Gulf and South Atlantic 
States from the 25th to tiie 2Sth, with freezing tem]>eratures as far south as the 
northern |>t3rtions of Mississippi, Alabama, Georgia, and South Carolina. 

The month was generally tavorable for cotton picking, which work at the close of 
the month was nearly completed over a large part of the central and eastern districts 
of the cotton 1>elt, and was progressing rapidly in Arkansas, Oklahoma, and 
eafite,n;i Texas, where much of the crop remained to be gathered,. 

In the central Gulf Stat^, Ohio valley, and the States of the middle Eocky 
Momitaiii sio|)e the' absence of rain materially interfered with fall seeding and the 

S irmiiMitloii .of sown .grain. In .the Missouri Valley, ■ Lake region, ana Middle, 

, tlantlc StateS' plowing and seeding ..w'ere- -carried on, under favorable conditions .and 
-germiimtion'w^as mtisfeetory. 

■' . November. ■ 

-The most promi'uent features .of - -the-' month were the low teinperatti,'re during tlie 
latter -In the districts east of the. Boeky Mountains and the generally 'light 
precipitation in t!ie same districts. F.reezing temperature reached the Gulf coats 
on the ISth to the 2dth ami again on the 2'8th and 29th, while over a large areafro:m 
central Texas to the South Pacific coast, including portions of Colorado and 
ming, (.here was no appreciable pjrecipitation. 

Dyer a large part of the winter-wheat area- the stands of winter wheat were not 
.satisfactory, owing to general lack of moisture, and the Hessian fly caused injury in 
portions of Kansas, Missouri, and Indiana. In Oklahoma, Kansas, Nebraska, and 
northern Alis-souri winter wiieat was in better condition for t-he winter tlian i'n tlie 
more -easterly portio'iis of the wheat belt. Xji the 'Middle Atlantic States the early 
sown was in more promising condition than the late som'in w*hi-di suffered from lack 
of moisture. 

At tiie dose o,f the month the Lake region, the, northern portion of New England, 
and tlie central -Ohio' and upper Missouri valleys were covered' with snow, a coiisi,d- 
erable -depth being reported' from northern New^England and tlie upper Lake regio,n, 
th-e upper Michigan Peninsula along the southern shore of Lake Superior -being covered 
'to depths ranging from" 1-6 to 23 inches. ’ - 
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— Temperature (degrees Fahrenheit) and precipitation (inches) departures for the season ol 
1903 from the normal of many years for the Lake Region, the Upper Mississippi Valley, the Ohio 
Valley and Tennessee. 
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Plate LXlii 
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Plate LXIV 





The departures from .normal .PRECIPITATfON 

FOR THE CROP SEASON OF 1903, 

FROM, March.-'I' to October 5. 







Average daily temperature departures {degrees Fahrenheit) for season.of 1903 from normal based upon observations for many years, by serfions— Cont’d. 
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1 recipitation departures (inrhcii and hundredths) ferr the season of 190S from normal based upon olmervations for many years, by secUonH. 
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Precipitation departures (inches and hundredths) for the season of 1903 from normal hosed upon observations for many years, 61 / seciions— Continued, 
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PLANT DISEASES IN 1903. 

By AT. A. Orton, Paihologifit. 


APPLES, PEARS, AND QEINCES. 

The bitter rot of apples has not caused such heavy losses as in some previous years, 
though it has been of widespread occiUTence. Injury w^as reported from Rhode 
I.daiid, Pennsvlvania, Michigan, southeastern Ohio, West Virginia, Virginia, the 
Caroliiias, and*' Georgia. In southern Illinois and Indiana and in southern Missouri 
the damage was less, owing to the short apple crop. In Nebraska it seems to be on 
the increase. Hermann von Bchrenk and Perley Spaulding, of this Department, have 
w'orked on the life history and synonymy of the fungus, and find it should be renamed 
Glomerelki riifmnacukms, 

Apple scab ( Venturki mtcqualls) w'as much less injurious in Isew England, New 
York, Pennsvlvania, and Michigan than last year, but it seems to have been more 
destructive iii the West, esxjecialiy in Wisconsin, eastern Nebraska, and Missouri. 
It is on the increase on the Pacific coast, in Montana, Idaho, Washington, and 
California. The pink mold (Cepliahiheckm roseiim), wRich occurs secondarily in 
connection with scab, was also less abundant this year in New York and New^ 
England. , 

Apple canker or brown-rot {SjtlhTYopsls malonm) was prevalent in Connecticut, 
Ohio, New York, and Michigan, causing much damage, especially in neglected 
orchards. The Alr/irwHdornf canker wns common in Missouri and adjoining States, 
thooglinot very destructive. Blackspot canker was serious in Washington and 
Oregon, as heretofore. Kectria diimma was found for the first time in Connecticut 
by lx. P. Clinton. Black-heart, a disease affecting the wnod of apple trees, was 
r%iorted from iviontana, Nebraska, Iowa, Kansas, and adjacent States. Observations 
by P. J. O'Oara, of this Department, indicate that the cause of this disease is Ikic- 
ierimi mali Brz., recently described by Brzezinski as the cause of apple canker in 
Europe. Frost bands were very common on apples and pears in New England and 
New York, owing to a late frost. 

Pear blight { Bacillus amylovonis) was more than usually prevalent this year in the 
East. In the South it is universal and little effort is made to control it. In Colorado 
it has spread rapidly, and most of the pear trees are being cut out to protect the apples. 
W. Paddock, of the Colorado Station, has shown that this disease also attacks the 
apricot. On the Pacific coast the disease continues to spread, but it was not so 
severe this season. It is reported from New Mexico. Twig blight, due to the same 
organism, was serious on apples in Connecticut, New York, Ohio, West Virginia, and 
Hhsconsin, but w*as less prevalent in Missouri. 

There was an epidemic of pear-leaf blight {Erdmiosporium mamlatum) that was 
more severe on Kieffers and Le Contes than ever known, as these varieties have 
heretofore been resistant. It defoliated trees from Maryland southward by August 
15, leading to much fall blooming. This fungus attacked quinces as usual. In 
Ohio quince biack-rot {Sqihdsropsis malorum) was reported as occurring on both 
leaves and fruit, but it was successfully controlled by spraying. In Connecticut 
quiiices were injured more than usual by pear, blight. 

In Massachusetts, Connecticut, and New’ York pears and cherries were mucli dis- 
figured by sooty mold (Fiimago vagaiis), which followed a serious epidemic of the 
pear psylla and ax)pie louse. 

PEACHES AND OTHER STONE FRUITS. 

Brown-rot was again less injurious in the Eastern States, but w^aa very destructive 
to southern peaches, the loss amounting to from 35 to 60 |>er cent of the crop in 
Georgia. The jSclerofmia stiige a}.>peared in abundance in Marvdand at blossoming 
time. Plums and cherries were damaged more by this disease. * Peach yellows pre- 
vailed as usual, but in Michigan in a rather mild form. Little-peach in Michigan 
ivas about as severe as before and is spreading rapidly. Peach-leaf curl seems to 
cause immense losses each year in spite of the ease of controlling it by a single spray- 
Ohio the loss was complete on such varieties as Elberta, Plills Chili, and 
Chairs Choice when iinsprayed. In Ottawa County alone the lorn from leaf curl was 
§o0,000. _The losses in northwestern Pennsylvania and western New York were also 
heavy. In California the disease prevailed where preventive spraying was neglected. 
Many growera saved their entire crops by giving a single spraying, while their neigh- 
bors who did not spray lost everythuig. 
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Peach scab [Chdospoi'ium carpophilum) was very injurious in Connecticut, "New 
York, Pennsylvania, and Ohio, though in Ohio the loss was only onedbiirth that of 
last year and was partially controlled by spraying. 

Powdery mildew [Sphserotheca pannosa) w^as more abundant in New York than 
for five yws. tn California and North Carolina the split-pit disease of the peach 
was more troublesome than usual. 

The cherry shot-hole fungus {CylmdwBpomm padl) w^as injurious in New York 
and Pennsjdvania, and prevailed in a more destructive form than ever before in Iowa 
and Nebraska, wdiere trees were early defoliated. The loss to one nursery company' 
in Nebraska 'was $40,000- It ."was too, wet to 'spray. In plum, orchards in many .cases 
even old trees were killed. 

Crowni gall is becoming more serious every year as a nursery pest throughout the 
country. Losses of 50 ner cent or more are reported by nurserymen. 

SMALL FUUITS, 

The black-rot of the grape was apparently more general in Connecticut and Eliode 
Island than last year, the loss being estimated at 40 per cent. It was prevalent in 
many vineyards "in w'esteru New York and in Erie County, Pa., causing a loss of 30 
per cent of the crop, as compared with 40 to 50 per cent last year. North Carolina, 
West Virginia, and Ohio sufiered severely, but in Ohio spraying was quite generally 
practiced, with good results. Eeportsfrbm New York, New Jersey, Fennsyivania, 
and Michigan show" that the dowmy mildew {Flasmopora vitkola) was prevalent and 
injurious, but not so much as last year. In Nebraska grape rots of various kinds 
caused great loss, but mucli less than last year. The California vine disea.se has lost 
some of its severity in southern California and the Sacramento Valley, but is quite 
active in the Santa "Clara Valley.. The loss in 1903 lias been moderate. * This Depart- 
ment is obtaining promising results in its efforts to discover a resistant vine. 

Straw-berry leaf-blight seems to be less prevalent than formerly, though doing 
much damage to some varieties. 

Easpberry and blackberry anthracnose probably occurred about as usual. It was 
reported from New" York, Ohio, Michigan, Wisconsin, Missouri, and South Carolina. 
Cane blight {Comotliyrkm) was reported of general distribution in Massachusetts, 
New York, Ohio, and Michigan. SpJuerella mbina caused serious blighting of canes 
in Connecticut, though not considered harmful in New" York. Crow’n gall w’as 
abundant and destructive on raspberries in Tompkins County, N. Y., wdiiie rust and 
leaf-blight probably occurred as usual. 

Currant-leaf spot {Sepjtoria ribis) w"as destructive in New" York and Michigan and 
especially bad in lowm, w'here it early defoliated gooseberries and black currants, 
W'hile red currants W'ere badly affected by Cercmponi angidaia. Leaf-spot was found 
to a limited extent as far w'est as Montana, but the principal enemy in Montana, 
'Washington, and other North w’estern States is the gooseberry mildew" [Spli^irotheca 
7nors“W??ne), w"hich practically prohibits the culture of the English varieties unless 
sprayed. Cranberry diseases occurred about as usual. The so-called scald has been 
show"n by C. L. Shear, of this Department, to be due to several fungi, and Ms experi- 
ments indicate that it can be controlled by spraying wdth Bordeaux mixture, 

SUBTKOPICAL FBUITS. 

Among the diseases of citrous fruits in Florida, die-back no^ causes on^ a 
fraction of the injury it did before 1896, owing to the use of ' Bordeaux , mixture and 
to a better understanding of the harmful effects of. fertilizing.with organic nitrogen 
and cultivating in the rainy season. Wither-tip (Colktotrkhum .is 

present in nearly all citrous" groves in Florida, Slissisiippi,' and ' Louisiana, ana is 
'rapidly increasing, in severity. The estimated loss in 1903 w’as |50,000. ' P. H. Rolfs, 
of this Department, has determined the cause, and recommends cutting out' disse.ased , 
twigs, spraying with Bordeaux mixture, and an increase of, potash and phosphoric 
acid in the fertilizer. Blight w"as less .severe in 1903, owing to. weather conditions and 
the practice of cutting out. Foot-rot, once considered' the most destructive 'disease, of 
citrous fruits, now does very little harm. 

Pineapple wdlt (Fumrium) androotknot, due to nematodes, 'Occur tliroughoiit'.. the 
pineappie belt and cause large local losses. ■'' ' 

Olive dry-rot, a disease not yet understood, is'of general and.increasing occurrence.' 
in California. . . . 
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paTAT<:)ES. 

The iatebliditof the potato {Pkiitophtho^m prevailed over the northern 

part of the eoimtry. Through a succession of unfavorable seasons and consequent 
increase in the infection of seed tubers this disease has been gaining headway for four 
years, and was, on the whole, more widespread and destructive this season than last. 
In the New England States the fungus appeared early and killed ^the tops, but a dry 
fall lessened the usual loss from rot, especially in Maine. In New Y” ork, Pennsylvania, 
northeastern Ohio, Michigan, and Wisconsin the loss from blight and rot was enor- 
mous. An accurate estimate by Stewart, of the New Y ork Station, showed that the 
average loss was 50 Imshels per acre, amounting in NewYTork alone to 110,000,000 for 
that season, all of which could have been prevented by spraying. The disease extended 
bevond its usual range, being destructive in New Jersey and Maryland and south ward 
to Norfolk, Ann, and Hastings, Fla., while in the AYest it appeared in central Iowa 
for the first time in years; it also occurred west of the Cascade Mountains in Wash- 
ington and Oregon. The distribution of the disease in 1903 is shown on the map in 
figure 53. An important addition to our knowledge has been made by L. E. J ones, 



of the AYniiont Station, relative to the effect of tlie date of digging on the develop- 
ment of rot in the tubers during storage. Pie finds that it is best to defer digging as 
long as possible, (if potatoes dug when leaves were half blighted (August 31) 55 per 
cent were rotted w'hen dug or rotted afterwards, Avhereas in all cases where the tubers 
were imdistiirbed until the stalks had been dead ten days or longer only about 7 per 
cent of rot was found at digging time or thereafter. Early blight {AUerndvia sokrni) 
was not as severe as usual iii the North, but caused considerable loss to both spring 
and fall crops in Norfolk, Am., and southward. Stem-rot or rosette {Illdzocionki) was 
prevalent in Florida and South Carolina to some extent. In Ohio the loss equaled 
that from rot. It has been carefully studied by A. E. Selby at the Ohio Station, 
who finds that seed treatment with formalin greatly increased the yield. A long 
rotation of crops is also advised to free the soil of the fungus. lu Colorado and 
Wyoming this disease continues so destructive that the areas wdiere potatoes can be 
grown are very limited, and even w’here the crop is successful the loss is about 25 
per cent. F. Si. Rolfs, of the Colorado Station, has found W' hat appears to be the 
fruiting stage of this fungus {Cortidum vagum B. <& C. var. solwni Burt). A stem 
rot of potatoes is also reported from California. The dry rot of potatoes is widespread 
throughout the country, but the amount of loss is not knowm. This disease has been 
carefully studied by E. F, Bmitli and D. B. Swnngle, of this Department, and the 
muse' found to be, oari/sporum Schl. 
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TOMATOES. 

Tomato bacterial wilt -was found this year in Connecticut for the first time. This 
disease was serious in New Jersey and Maryland and widespread in the Southern 
States, The Fusarhim wilt in Florida caused a loss of ^‘500,000, and in addition large 
areas of land had to be thrown out of cultivation, as the disease prevents the plant- 
ing of tomatoes more than one year on the same land. Leaf-inold {AUernaria soiani) 
wiis widespread in Florida, but wms usually controlled by spraying. Leaf-spot (Sep- 
ioria lycopemd) occurred as usual in New England. The damage was small and less 
than last year in Ohio, but serious loss was reported from New York, New Jersey, 
and Missouri. Scab ( CYndosjmmnn /uZm/n) w’as reported injurious in greenhoos'es 
in Maryland and Ohio and outdoors in Ohio. Bosette, caused by Bkizoeimia, w^as 
found on tomatoes following potatoes in Ohio. In Maryland, sun-scald injiirecl 
early tomatoes on the Eastern Shore. Apple bitter-rot {Glomerella rufomcmiians) 
was common on late tomatoes in Michigan, and inoculations betw^een apples and 
tomatoes were readily made. An undetermined tomato disease caused much loss in 
New Mexico, in the San Joaquin Valley in California, and in Washington. 

Eggplant in Connecticut suffered from leaf-spot {Fhyllosticta hortorum)^ which 
caused the fruit to rot badly. 

CUCUMBERS AND OTHER TRUCK CROPS. 

Cucumber downy mildew caused large losses in Florida and the trucking section 
near Charleston, S. C., wdiere the estimated loss was $100,000. It was also unusnally 
destructive in West Virginia, Pennsylvania, New York, and Michigan. It appeared 
later and did less damage than usual in Ohio. In Massachusetts, Connecticut, and 
Bhode Island the downy mildew, in connection with anthracnose and Alternciria^ 
has made the culture o*f cucumbers and melons nearly impossible. The losses 
ranged from 65 per cent to 100 per cent of the crop. Anthracnose ( Colletoirieimm 
lagenariimi) was more injurious than last year from New Jersey to Connecticut. 
Wilt (Bacillus iracheipMhis) was more abundant this year in Connecticut, Maryland, 
Madison County, N. Y., and Michigan. Scab {Cladosporium cimimennum) was 
troublesome on both cucumber and muskmelon in Connecticut. A new mosaic dis- 
ease of cucumbers was observed in forcing-houses in Ashtabula, Ohio. Cantaloupe 
leaf-blight (Altemaria) was injurious, especially in the South. The loss in Florida 
was nearly 40 per cent. 

Watermelon wilt continues to spread in the South. The loss was especially severe 
this season in North Carolina, w'here the growers have not learned to avoid bid land 
and stable manure. Anthracnose was very destructive from New Jersey to Con- 
necticut. 

Asparagus rust was much less destructiYe than heretofore in all the Eastern and 
Southern States. On Long Island many fields were free from it. The epidemic is still 
increasing in the West. It was very destructive in Nebraska, and has spread rapidly 
in California as far north as Sacramento. Important caiming districts are badly 
affected. 

Cabbage black-rot was uncommon in New York, but was seriously injurious in 
Michigan and in Ohio. It also occurred through the Southern States. CTiib-root 
seenis to be spreading. Complaints to that effect came this year from Vermont, 
Connecticut, Erie County, N. Y., Ohio, West Virginia, Maryland, and North Caro- 
lina. Damping-off of cabbage and cauliflower w^as the only disease reported from 
Alaska. 

Onion stem-rot {Botrytls vulgaris) was nearly as injiirioiis in Connecticut as last 
year. Mildew {Peronospora schleideniam) caused nniisual loss in Vermont, western 
New York, and in the seed farms of California. Sniufr( Vroc^stk cepuliE) 
to prevail on infected land in Ohio, but is successfully controlled when the formalin 
treatment is used. 

Celery blight has not been severe this year, and the' losses ivere small. Lettuce on 
the Atlantic coast from Florida to, Virginia has suffered greatly from rot (BatrfiU' 
crtierea). It can be partially controlled by preventive me^ures, but often, 'd,estroy,s 
from 30 to 70 per cent of the crops in 90 per cent of the fields. Lettuce in Ohio is 
attacked by , Mwodonic., and soil sterilization ■ is required as. a remedy. 'V Downy ■ 
mildew .(Bremia laeiucie) was reported bad in Erie County, N. Y. 

Bean ‘dnthmmose (CoUetoirichum lindemuthianum) caused much injury in ivestem 
New York. , Treatment with Bordeaux , mixture was successful here. ..This disease 
did limited. , injury in, Ohio, Michigan, and .other' States. ■ Bmt '{Uromtjees:apmn€licU'- 
latus) and leaf spot (PhyUosticta phaseolina) contributed to the injury of the bean 
crop in New York. Blight (Pseudomonas phaseoli) and mildew (PkytopMkora 
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pfmeoli) were particularly bad in Connecticut, New Jersey,^ aiici Delaware. BeaiiS' 
around Bt. Louis, wene found by George G. Hedgcock, of this Department, to be 
iiijure<l by MMzoeioma, which penetrated the seed, -where it remained dormant, thus 
spreading the disease. 

Field peas w^ere seriously blighted in Ohio from some unknown cause. Powdery 
mildew {Ermiphe) was injurious in Ohio and Montana. 

Endive rust {Fuccima e 7 idirx) was found for the first time in Connecticut, ];)ro]> 
abiy ixa^ing been imported from Italy. _ , . . 

Sweet potatoes W’ere seriously injured by black-rot m Gallia 

County, Ohio. A black-rot was also reported from Merced County, Cal., and a 
soft rot from New Jersey. 

Ginseng in New York and other States is becoming much subject to disease, as its 
culture is extended. Eight distinct diseases were observed last season. 


SCGAE BEETS, FLAX, AND TOBACCO. 


Sugar-beet leaf-spot {Cercosjyora heticola) began later and was not as prevalent as 
last year in the Eastern States. Fhuodoyiia did comparatively little damage. Curly- 
top prevailed in the West about as heretofore. 

Flax wilt (Fasarktm Uni) continues to be injurious in North Dakota and other 
flax-growing States, where it compels rotation with other crops. H. L. ^Bolley, of 
the North Dakota station, has found that it can be partially checked by disinfection 
of tiie seed, and his preliminary experiments indicate that it will be possible to 
develop resistant varieties by selection. 

Tobacco mosaic disease was prevalent in Kentucky on about 25 per cent of the 
crop; also in Ohio, and to about the usu^l extent in Connecticut. Frog-eye (Cerco- 
spom fiurjUaui^) developed in South Carolina late in the season, with small loss. 
King-spot occurred in Prince Edward County, Ya. A seedling rot of doubtful cause 
gave considerable trouble in Connecticut, and a new disease — wilt— aroused much 
attention in Gramille County, N. C. Where it occurred, 80 per cent of the plants 
were killed and the value of land depreciated from $18 to $7 per acre. Eoot-rot, due 
to TJ’iMavki bamcolaj was reported from Ohio, where it makes it necessary to select 
new land for seed beds. Brown-rape ( Orohanche rarnosa) 'wos injurious in Kentucky 
and in a small area in Claremont County, Ohio, 

CEREALS AND FORAGE CEOPS. 

Wheat Ttist w’ss rather worse than usual in the North-western States and in central 
Kansas, -where the resistant emmer and s^lt rusted badly. The loss in southern 
Wisconsin w-as estimated at 50 |>er cent and in South Carolina at 30 per cent. Wheat 
smuts were injurious throughout the West when seed was untreatw, the loss being 
10 to^oO per cent in such cases. Loose smut w’as abundant on spring -v^-heat in w'est- 
em Nebraska, but not on winter^ wheat in eastern Nebraska, Wheat scab ( Fiisarium ) 
w^as very bad in Nebraska and Ohio, where it caused two or three times the usual 
injiiry. Oat.s rust was common in New Y'ork, Michigan, Wisconsin, and Nebraska. 
It was particularly severe in South Carolina and adjacent States, where the loss was 
estimated at 50 percent of the crop. Oats smut was bad in New York, Ohio, and 
throughout the West where seed was untreated. There is a great increase in the 
use of the formaldehyde seed treatment, particularly in North Dakota and MTscon- 
sin, ^ R. A. Moore finds that the average percentage of loss from oats smut in Wis- 
consin has been reduced from 17 to 7 per cent of the crop as a result of information 
disseminated by the station. 

Corn smut is reported to affect one-third of the crop in Maryland, and to be 
common in New York, but iess 'prevalent in Ohio, Michigan, and Nebraska. , Gorn- 
ieaf-biight {IMminthospormm mconspicuiim) was very general and injurious in Con- 
necticut, Delaware, eastern Pennsylvania, and New Jersey, where 50' to 75 per cent 
of some corn fields, were ruined. 

,Eice blast v^aseevei'e in the Cooper River section of South Carolina, .where the 
crop was over 100,000 bushels short this season. The loss from- the spread of this 
disease in the past six years is estimated at one million dollars.. ,, , 

Gowpeas in the Southern States were injured by root-knot and wilt about as usual. 
The Iron eowpea continues to resist both these diseases and was also free from rust 
( Ummijmpfmedi ) , which greatly injured other varieties in .Indiana. ' ' ' . ' . 

Alfalfa rust aroused complaint in Ohio, where it com- 

pletely prevent the 'Rowing of seed, and from South Carolina, where 'it discourages 
experimentation with this crop, which is just being introduced. Alfalfa in Texas, 
Arizona.,, and New. Mexico . was' injured by .■root-rot. Injury, from ..dodder (Cascuta 
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arvensis and C tr{folii) was serious in Kew York and Ohio. Comment vras caused by 
the prevalence of clover leaf-spot ( Phyllachora trifolii and Macrosporium sardni^formm) 
in Connecticut and New York, anthracnose [Glceospormn trifolii) in Michig;an, and 
rust ( JJfoimceB trifolii) in New York and Michigan. Leaf-spot in South Carolina 
discouraged the introduction of clover. Dodder {Cmcuia epUhimim^^^^ injured clover 
in Vermont and Ohio. 

COTTON. 

Anthracnose has -been generally prevalent from North Carolina to Georgia, and 
locally injurious, especially to Sea-Island cotton in South Georgia. Wilt continues to 
spread slowly and now occurs in limited areas in North Carolina asnd South Carolina, 
and is widely prevalent in South Georgia and southeastern Alabama in connection 
with root-knot. The distribution of cotton wilt is shown on the map in fig. 53, p. 562. 
Bust occurred as usual on the poorer soils and w’as unusually severe in Texas. The 
cotton root-rot in Texas prevailed to a greater extent than for many years. The loss 
is estimated at about 12,000,000, 

NUTS, AND FOliRST AND SITADE TREES. 

Walnut bacteriosis {Pseiulamonas juglandh) lias caused heavy losses in California 
during 1903. Its distribution is now^ coextensive with the leading walnut centers of 
the coast. A reduction in loss of one-half through spraying has been obtained in 
the Department experiments. 

Pecan scab {Fmidadlum eJlmian) w’as unnsually injurious on the nuts in orchards 
and on leaves of nursery stock in South Carolina, Georgia, and adjacent States. 
Eosette, an undescribed pecan disease, is very injurious in the same section. 

Many Lombardy poplars in south Michigan are dying from some unknown cause. 
Sycamore blight (Gkeosporium nerrkeqmim) nearly defoliated trees all over California 
and vras worse than usual in Neiv York. Leaf-spot of horse chestnuts {Phyllmtkta) 
was remarkably absent in New York, w'here it was abundant the year before, but 
was reported common in Massachusetts. Other fungi reported as common in New 
York w^ere Marsoniajuglandis on butternut and black walnut, and Marsofiia ochroleiwa 
on chestnut, I)o^/u‘dm xdmca on elm, and ifctoipsora pajTidiria on poplar, 

GEEBXHOUSE AND ORNAMENTAL PLANTS. 

Carnation stem-rot (mainly Fasmium) has been unusually prevalent the past season 
in the EavStern States. A new bacterial leaf-spot has been discovered by A. F. Woods, 
of this Department. Other diseases, such as rust ( Uromyces caryophjllimis)^ leaf-spot 
{Septoria dianl/ii), and leaf-mold (Rekrosporium echinulaium)^ aroused complaint in 
some instances. Violets have been injured by AUemaria viohe and by Boirytis. 

Hollyhock rust was serious in Connecticut, New York, and Michigan. Bose dis- 
eases were troublesome in California, particularly powdery mildew and rust (Fhmg-: 
midium). ■ English ivy in Ma^chusetts was aSected by Yennkuiarm trkheUa. . 

The bacterial blight of geranium was common in Massachusetts, and is spreading' 
through the country , 

PLANT niSEASEs ' IN OUE.ISL.4Nn POSSESSIO.XS. 

The' coffee leaf-blight (Eemileia vastairlx) has accidentally been; introduced, into 
Porto Bico, but measures are being taken to stamp it' out. , 'The A'lnerican: coffee, dis- 
ease' /farkftO'w)' is, apparently of very local occurrence, thus, fe, Ocw^oa.'is 
affected by a black pod-rot, canker, and a root disease. . 

The tomato blight [BaeiMuB solanaceanmi) has 'practically mined,, the tomato crop 
of Porto Eico. A potato root-rot has caused -the loss of' nearly, the entire potato crop. 

Orange scab has caused considerable damage in the Bayamon district, 

■ Beans and cow'peas are i,niiired by various fungi. The potato dry-rot {Fmarmn)' 
continues injurious in the Hawaiian Islands, 

PBrOGBEBS OF FBITIT GBOWING IN 100S- ■ 

By lV. H. Eagan, Special Pomoiogkai AgmL ■,' , 

■ A, barrel famine at gathering time,' with' greatly increased pric^^'Of all kinds of 
packages, seriously affected the pecuniary interest of 'apple growers throughout the 
country. Many apples were lost on account of the scarcity and higliprie^ of barrels, 
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or were necessarily shipped in bulk, and therefore reached tlieir destination in bad 
condition, in either of which cases the growers suffered serious losses. 

All intelligent New England fruit grower reports a largely increasing interest in 
apple growing in that section, mainly for the export markets. The Baldwin is still 
the leading variety. One orchard just planted in New Hampshire has 7,000 trees, 
almost exclusively of the above-named variety, and a similar one of 10,000 trees is 
being planted in Oomiecticiit. Next to the Baldwin the Bhode Island Greening is 
probably the most popular market variety in the New England States. 

The fruiting of a large number of carefully grown seedling apples by Mrs. T. E. 
Perkins, of Minnesota, greatly encourage.s apple growers in that section. Hon. 
Wymaiui Elliott, of Minneapolis, exhibited 109 varieties of Mrs. Perkins’s seedlings 
at hie meeting of the American Pomlogical Society in Boston in September last, ^ 
where they attracted deserved attention. The mother parent of the collection of 
seedlings was Malinda, a hardy Vermont variety, that seems to impart extraordinary 
hardihood of tree and beautiful coloring and fair quality of fruit to a large per cent 
of its offspring. 

Under date of November 9, 1903, a x>rominent Georgia peach grower wrote: 

In Georgia there lias been a very great increase in peach planting, not only in the old-established 
regions southwest oi Macon, but also in the mountain districts of the northern part of the State. It 
is estimated that more than 3, CH}0, 000 trees w'ere put out last winter, and as many more will go out 
this winter. Yerv mueli of this planting is being done by town people, merchants, and professional 
men who have blit very little practical horticultural knowledge, and they are planting much more 
extensively than their knowledge warrants. 

This grotver inclines to predict the overdoing of the peach industry in the near 
future. He considers this danger most imminent in the great peach-groiving sections 
of the South, where the Eiberta is well known to have won fortunes for a few skill- 
ful growers. Fortunes are sometimes lost w’here the novice attempts to accomplish 
what an expert may have succeeded in doing. He further says*. “Infighting Ban 
Jose scale in the South several hundred thousand peach trees w^ere killed with oil, 
owing to the irregular working of the pumps and tlie work being done in unseason- 
able weather. In my own orchard, where the same oil and style of pumps were 
used, we had no damage whatever.” This should be accepted by the inexperienced 
beginner as a further warning against proceeding without some practical knowledge. 

There is no doubt of the efficiency of insecticides and fungicides, if intelligently 
and properly applied, but their use must not be intrusted to the ignorant and unin- 
fonned. Just as well expect safety and good results to human or animal life through 
the careless use of medicines as to apply poisons and other dangerous agents to our 
orchard and garden treasures without knowledge, skill, or experience in their uses 
and effects. And yet there is a great deal of such work now going on throughout 
the country. ; ■ 

An important measure w^as adopted by the American Pomological Society at its 
biennial meeting in Boston in September, that will enable originators of new fruits 
better to place them in competition for the Wilder medals of the society. The plan 
consists in the appointment of an ad interim committee, to be composed of experts in 
the several classes of fruits,^ to which specimens may be sent at any time between 
meetings, and whose tests, if favorably reported, will bind the society. These testa 
will be favorably reported to the society while in session, and the awards will be made 
or rejected in accordance with the character of the reports. This plan will doubtless 
greatly encourage and^ stimulate originators in their work of producing new and bet- 
ter fruits. A California exchange lias the following favorable comments: 

Hitherto it lias been possible for competitors to show only sueli varieties at the annual competitions 
as may ripen and be in prime condition at the time when the meeting is held. This has shut out 
a vast number of meritorious productions. For instzince, only one or two of the remarkable acdiieve- 
ments of Luther Burbank, of California, in the way of new hybridized fruits, some of which have 
made guiek fortunes for nurserymen and orchardists, have been shown at the annual meetings, the 
long distance and the climate of California not permitting his work to be entered in competition. 
The ad interim plan will permit any investigator to have his ivork examined by a committee of 
experts at theTiine when his fruit is in the best condition to show it. 

The California orange crop of 1903 reached a total of 32,000 cars of 360 boxes each, 
against 24,000 cars in 1902. Lemon shipments reached 3,850 cars of 312 boxes each. 

Greatly increasing interest is being manifested in nut culture. Individual and 
organized efforts are being devoted' to the tvork of producing nuts on a large scale. 
In California the Persian walnuts and almonds are the leading classes. In the Gulf 
States and the lower Mississippi Valley the pecan is first in importance. In the hill 
and mountain regions of the East, the chestnut in its different varieties and species 
takes the lead, while the shellbark hickory and native black walnut and butternut 
will doubtless later receive due attention in various sections. 
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PBOGBESS m FOBESTRY IN* 1903. 

The largest fact of the year 1903 in the field of forestry was the progress made in 
public sentiment concerning it In the East forestry became for the first time a live 
question in the minds of the great body of iumbeniien. In the West public opinion 
underwent remarkable changes, which were shown particularly in the growth of 
feeling in favor of the national forest reserves, and in public appreciation of their 
intimate connection with the irrigation movement. When forest reserves were first 
created local interests were almost uniformly opposed to them. This opposition wms 
based upon a misunderstanding of the objects for which the reserves were created, 
and their effect upon the productive interests of the regions in which they lay. A 
better understanding of the purposes of the Government has been followed by an. 
almost complete reversal of the public attitude, so that now the opposition is prac- 
tically at an end, except in isolated cases where rightly or wrongly the public interest 
is supposed to require the sacrifice of personal interests; otherwise throughout the 
West the great body of public sentiment is vigorously in support of the Gowrnment 
forest policy, the object of which, as President Roosevelt has stated, is the use of all 
the resources of the reserves so as to make them permanent. 

Other evidences of a growing public interest in forestry are the attention given to 
this subject by the legislatures of the various States, the increased membership in the 
American Forestry Association, the organization of State associations, and the large 
attendance at forest schools. 

FORESTRY ON PUBLIC LANDS. 

The most important work of the year in forestry on the lands of the National Gov- 
ernment has been that of the Bureau of Forestry in ascertaining necessary changes 
in tlie boundaries of existing National forest reserves and areas suitable for new 
reserves. 

When the first reserves were created, in 1891, information about the areas set aside 
was in many cases very slight. As a consequence, the boundaries generally had to 
be roughly ‘drawn, without special reference to the character of the land.* It was 
only known that in certain regions the vacant public lands were covered by forest 
growth, and reserves were created to include these forests. Mistakes in the boun- 
daries were, therefore, frequent; open lands, agricultural lands, and other lands not 
suited to purposes of forest reserves were sometimes included, 'while considerable 
areas of timber land were left out altogether. As exact knowledge of the regions is 
obtained, the boundaries are changed so as to secure the best use of all the land by 
reserving for timber and water supply only such lands as are more valuable for 
these than for other purposes. This is an aid, not a hindrance, to the development 
of the surrounding country, and as this fact is made apparent and justice is done to 
the legitimate claims of those who felt their interests injured by the first establish- 
ment of the reserves, the opposition has rapidly disappeared. 

The work of examining lands for new forest reserves is now undertaken for the 
most part by the Bureau of Forestry, and is done with the greatest detail. During 
the summer of 1903 over 50,000,000 acres in the Rocky Mountain and Pacific Coast 
States were examined and mapped. Reports on this work are submitted to the 
Secretary of the Interior, with definite recommendations as to what areas should be 
reserved by the National Government. 

Valuable public land is now passing so rapidly into private owmership that within 
a very short time, unless action is taken to reserve in the public interest the lands 
which ought to provide permanent forests, the opportunity to do so on an extensive 
scale will be entirely lost. For thisreason the wmrk of examination for new reserves' 
is of National and pressing importance. Without such expert w^ork the best forests in 
the sparsely settled regions of the West would naturally fall into private hands before 
it had become manifest that the public interest demands its reservation, 

EXTENT OP FOREST RESERVES AND NATIONAL PARKS. 

The increase in the area of the forest reserves belonging to the National Govern- 
ment during 1903 was 2,932,729 acres. The total area reserved at the end of the 
•year was 63, 095, 254 .acres. 

Se’centeen^ national parks, situated in fifteen; States and Territories, protect the 
forests on 3,664,825 acres, and 68,557 acres of woodland are included in eight mili- 
tary reservations. 
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FDKJ2ST MANAGEMEKT ON PUBLIC LANDS. 

In the direction of introducing actual forest management on public lands, the most 
considerable work of the vear has been that in northern Minnesota. In 1902, 
225, boo acres of pine land in northern Minnesota were set aside by Congress to form 
the Minnesota Kational Forest Reserve, On this land is one of the finest bodies of 
red and white pine still uncut. The proceeds from the sale of this timber belong to 
the Chippewa Indians. Plans for conservative lumbering have been prepared by the 
Bureau of Forestry, under which the Indians will receive as much for their timber 
rights as they did 'formerly under destructive lumbering, and at the same time pro- 
vision is made for the renewal of the forest. 

A working plan for the management of the 2,300 acres of timber at the West Point 
Sliiitary Eeservatioii was completed during the past year, and has been adopted. 

FOKESTKY ON PRIVATE LANDS. 


The introduction of practical forestry on private lands in this country continues 
to be for the most part supervised by the Bureau of Forestry, under its policy of 
cooperation W’ith private owners, ‘although some advance is beginning to be made 
toward the development of independent commercial forestry. It is much to be 
desired that the supervision of such work should pass into the hands of private for- 
esters, since the prime purpose of the cooperative work of the Bureau is to furnish 
object lessons which shall bring about the general application of practical forestry by 
private owners to their own lands. 

During the year six private forests, aggregatiiigl00,300 acres, have been put under 
management under the Bupervision of the Bureau. Plans have been completed for 
the management of six tracts, containing in all 449,400 acres, in four States. Work- 
ing plans are in preparation for timber tracts containing 1,416,000 acres. Wood lot 
studies have been made of 4,164 acres. The total area of private lands on which 
forest management was being practiced under the supervision of the Bureau in 
January, i90J, was 456,389 acres. 

STUDIES OF THE FORIST AND FOREST PRODUCTS. 

An important w'ork in connection With forestry in the United States, which can be 
completed only after many years of study, is that of determining and mapping the 
forests of the entire country, including the composition, density, division into types, 
etc. Much information along this line has been furnished by the studies f or pro;^sea 
reserves already examined. Cooperative studies in Maine, New Hampshire, Caii- 
fornla, and Maryland, participated in by the Bureau of Forestry and the States men- 
tioned, have added to the information of this character. Forest maps of California, 
New' Hampshire, and Maryland are in preparation. Studies of forest distribution 
have been made in Maryland, Texas, Missouri, California, Ohio, Michigan, low'a, and 
Montana. 

The introduction by the Bureau of the ^‘cup’^ system of collecting turpentine has 
revolutionized at one'stroke the naval-stores industry of this country, by securing a 
greatly increased output with very much less injury to the trees. The conversion of 
the great bulk of the southern operators to the new system took place in 1903. 

Studies by the Bureau of Forestry of commercial trees have been continued. 
Special investigations have been made of forest fires and forest insects; of forest 
replacement and reclamation of shifting sands; of methods of wood preservation; of 
dendro-chemieal problems; and of the cedar shingle, basket willow, and maple sugar 
industries. The investigation of methods of wood preservation to lengthen the life 
of railroad ties promises to bring about great economies in the vast annual consump- 
tion of timber for this use. 

One of the most important lines of work undertaken by the Bureau is an investi- 
gation of the mechanical properties of w'ood, to determine the strength and. dura- 
bility of the merchantable timbers of the United States. The solution of practical 
problems is the aim of this investigation. 

FORESTRY AND FOREST LEGISLATION IN THE STATES. 

Progress in forestry has been made by various States, especially Pennsylvania, 
California, and New Hampshire. New York leads in the reservation of State lands 
for forest purposes with 1,245,925 acres. Pennsylvania has, approximately, 304,776 
acres; Michi^n, 57,103 acres; California. 38,349 acres; Minnesota, 20,551 acres; 
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MasmiilisettSj 13,959 acre«; w’hiie WyomiBg, Wisconsin, Kansas, and Wasliingtoii 
.follow with siiialler areas. 

At tli£^ 1903 sevSsioDs of State legislatures there were many laws passed showing in 
particular an advance along tlie following, lines: Egtablisliiiieiit of State forestry 
boards; promulgation or amendment of law's to protect against forest fires; an'ange- 
nierit foriiivestigations,m someinstancesincoiijunctioii with the Bureau of Forestry, 
of State forests, 'in order to establish a sound, practical forest policy; and a tendency 
to place State forest matters in the hands of expert foresters. The following are the 
more important acts of 1903: 

Calif ornia . — Appropriation of $15,000, to be used with equal am,oimt from r’riiteil 
States in investigation of State forests by Bureau of Forestry (cliaj). 155). 

Colorado.— Sheriff of each county made fire w^arden (chap. 83). Eesolutioii ask- 
ing United States to establish further forest reserves in that State (p. 540, Sess. La^vs). 

Conneeftaif . — Provision for tree wardens and deputies to oversee tree planting 
(chap. 83). State forester to sell timber from forest reserves, and buy land therefor 
at not more than |4 per acre (chap. 132) . 

Florida. — Ibrohibition of cutting or boxing trees on State lands (chap. 5259). 
Hawaii — ProTisioii for forest reserves and administration thereof under direct 
charge of ex|>ert forester (act 441. 

Idaho. — ^iirboY Day established (p.'215, Sess. Laws). 

IHimis . — Eesolution requesting Bureau of Forestry to investigate and .report on 
Illinoia forests (p. 359, Sess. Laws). 

/Itid;iam . — Law concerning a board of ■ -forestry and a State forester (chap. 44). 
Arbor Day c^stabMied (chap. 96).' 

■ Provision for forest commissioner, fire wardens, and fire laws (chap.' 168). 

Defining timber and gi-ass land (chap. 232), 
ilkhigan . — Creation of a State forest reserve and provision for its management by 
a forest commissioner (,No. 175). Lawmaking it a felony to cut timber on State 
land (Ko, 210). Provision for fire-w'arden service and fighting of forest fires, and 
prevention of fires from engines (chap, 249). 

Minnesota. — Provision for purchase of land for forest reserve (chap. 134). Bounty 
for tree planting (chap. 230). Complete forest and fire law's (chap. 363). 

Nevada . — No coniferous trees to be cut below" 12 inches in diameter (chap. 93). 
Ne'w Hampshire . — Eebate of taxes for land planted wdth timber (chap., 124). 
Appropriation of |5,000 for use by B-ureau of Forestry in investigating the Bt&te 
forests (chap. 139). ' " 

New Mexico . — ^Misdemeanor to destroy timber unlawful] v on school sections (chap. 
81). 

New IhrL —Change of closed season for burning fallows, brush, etc. (chap. 186). 
Amendment of fire laws (chap. 442). 

North Carolina . — Eesoliition favoring the estab]ishm.ent of ■Appalachian Forest 
Eeserve by Congress (p. 1173, Public Laws). Resolution for State .investigation' of 
feasibility of establishing Appalachian Forest Reserve (p. 1181, Public Laws. ) Repeal 
of an act prohibiting corporations from owming more than 300 acres of timber land 
(chap. 87). Misdemeanor to cut timber upon State lands without permission (chap. 
272* sec. 5). 

FmmglmMa^ — Bmai of power to officials to arrest, without : warrant' (chap. 
29). Provision for deputy forest co'mmissioner at salary of $2,500 (chap. 59). ' , ■ 

Tmnemee . — Felony tO' cut tim.ber unlaw.Mly' on- State lands,, { chap. 444' ),. ' ' , , 

Utah . — ^Misdemeanor to cut tim.bermila.wlully from, Stete lands (chap. 101). Bounty 
on tree planting (chap.' 122). 

lf%Mfi£rfo».—^inpIete„forest fire laws (chap. '114), 

irweow^m. — Provision ,for forest wnth expert forester ' and; „ecMQpl,elo'' 

forest law (chap., "4, 50). ■ 

Wyoming. — I^ad eommissioners to, control tim-ber, sales and leasC'S (chap., 78).' 
,,,,,, ,mTgB;BSr ,OF', LUMBmCM'BN ANn MIKE' 0''W’NE!,K.'' 

- Lumbermen gen'e;imlly 'have shown' a ' marked, incre^ &■! 'attention to forestij, and 
a, considerable percent^e of 'them are inquiring wrhether they can not profitably 
introduce forest management on their ,. holdings'. ■ This is hoj^ful for forest preserva- 
tion; f or lumberm'en have' not failed to see^ the end of the timber supply, but they 
have not believed in the past,. 'W"hat they' may now find out, that they eoiild make 
iiianagenient pay, 

. Southern ;lu,nibe,rmen especi^aliy have 'availed ,theiBseives 'fo 'a^' remarkable' :ex tent 
of the offer of 'Cooperation wdiich the Bureau of Forestry , has made'to 'private 'Owneim 
, 1.11 the handling of their timber lands,' ’ 'It has foxed the .resooirces o'f the Bureau to 
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respond to the many requests for advice. Detailed working plans for forest tracts 
belonging to private owners in the South were prepared for 1,350,000 acres, and pre- 
liminary visits of inspection were made^upon ten large forest^ tracts. Increasing 
consideration has been given by the associations of lumbermen in the South to the 
practicability of forestry as a business investment. 

An exceedingly important field has been opened to the Bureau by the application 
of eight companies which own large tracts of timber in the mining districts of West 
Virginia and Tennessee. The problem here is the necessity of maintaining the forest 
as a permanent source of supply of mining timbers, if the mines are to be most 
economically worked. 

IXTEBEST OP EAILROADS IN FORESTRY. 

Among the steadv consumers of timber whose future needs must force them to take 
an active interest in the means hv which a continued yield of timber may be insured 
are the railroads. There are now 203,132 miles of railroad track in this country, and; 
the number of ties required merely for renewal amounts annually to something like 
114,000,000. The increasing scarcity and the rise in price of ties has aroused wide- 
spread discussion concerning future supplies, and many of the great systems of the 
countrv have been led during the past year to consider seriously whether they can take 
any action to make provision for future needs. The great railroads are particularly 
interested in the problem of the preservation of timber, especially ties and bridge 
timbers, and extensive experiments have been undertaken by the Bureau of Forestry 
in cooperation w^ith many roads, to determine the best methods for increasing the 
length of service of ties and bridge timbers, not alone by preservative treatment, but 
also by mechanical devices, such as tie plates, screw spikes, and dowels. Special 
attention has been given to the preservative treatment of low-g:rade timbers for ties, 
and the results have shown that when properly treated these timbers give excellent 
service in the track. With the introduction of mechanical devices to prevent wear 
under the rail the use of the soft-wood timbers will probably increase very rapidly^ ‘ 

FOREST FIRES. 

The most disastrous forest fires in 1903 occurred in E’ew ITork, Pennsylvania, and 
Maine, in May and June. As is usually the case, these fires took place within a few 
weeks, during the prevalence of unusual drought. In the Adirondack region of New 
York, which suffered most severely, 600,000 acres of forest land were burned, entail- 
ing an estimated loss of $ 3 , 500 , 000 . The ar^ burned in Maine is estimated at 275,000 
acres, and the loss at over $ 1 , 000 , 000 . In Pennsylvania the fires were more scattered. 
The lo»s, though difficult to estimate, were heavy. Other regions of the United 
States suffered from intermittent and not unusually heavy fires. All told, the forest- 
fire losses during the year probably exceeded $10,000,000. 

FOREST SC’HOOLS. 

There has been a decided increase in the attendance at the Yale Forest School and 
the Biitmore Forest School in the past year. A graduate forest school was estab- 
lished during the year at Ann Arbor, Mich., as a part of the general department of 
literature, science, and the arts of the University of Michigan, and three under- 
graduate courses in forestry were instituted — at Harvard University, the University 
of Maine, and the University of Nebraska. In addition a large number of universi- 
ties and colleges now give short courses upon this subject. The New Y^ork State 
College of Forestry, at Ithaca, N. Y.,.was discontinued. through the veto by the gov- 
ernor of the clause in the State appropriation bill providing for its maintenance. 

The admirable work of the Forestry Bureau in the Philippine Islands, under the 
direction of Capt. George P. Ahern, has been continued. The efficiency of the 
Bureau has been largely increased by reorganization along certain lines, and its 
growth continues, to be rapid. ' 

The people of Hawaii, through their board of agriculture and forestry, have mani- 
.feted very kee.!! interest in forestry and a realization of the forest problems .which 
confront the Territory. The boartl of agriculture, upon the recommendation of the 
Bureau of Forestry, appointed Ralph S. Hosmer to be superintendent of forestry, 
and IiB: has' entered upon Ms work there. ' ' " 
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ASEAS SIJllYEYEB' AWB MAPPED BY THE BBHBAIJ OP SOILS» 

The following statement shows the location and extent of soil siiiTeys made up to 
December 31, 1903. " Lithograph maps drawn on a scale of 1 mile to the inch, cover- 
ing each area surveyed, indicate in colors the distribution of the various soil ty^ses. 
The accompanying sketch map (fig. 54) gives the location of these areas. 



The statement gives first the area surveyed for each ininor division and then the 
total for the State or Territory: 


Areas soil surveys in the Vnifed States to Beeernhcr 31, 1903, 


Square 

miles. 


Alabama: 

Perry Gonnty 702 

Mobile area a 461 

Hun tsy ill e ' a rea a 506 

Fort Payne area ' 609 


Arizona:' 

Tempe sheet ■ 163 

Plioenix sheet 243 

Buckeye sheet 43 

Yuma area 99 

Solomonsvllle areiV* .108 

656 

Arkansas: 

Stuttgart area 251 

Miller County « : 626 


California: 

Fresno area. 

Hanford .area 

Imperial areah... 

Salmas street 

San Gabriel area.. 
Santa Ana area... 

Soledail sheet 

Ventura sheet.... 

Indio area ........ 

Los Angeles urma 
San Jose area«.., 
.Sacramento area a 


628 

216 


1, 084. 
189 
2.59 
275 
155 
240 
234 
570 
313 
515 


4,678 


Square 

miles. 


Colorado: 

Arkansas Valley area 945 

San Luis area a 62S 

1,573 

Connecticut: 

Connecticut Valley?* 505 

Delaware: 

Dover area« 314 

Florida; 

Gadsden County?* ' ... ■ 548 

Georgia: 

Cobb County 346 

Covington area 225 

Fort Valley area a 186 

Idaho: 

Boise sheet ' 155 

Caldwell sheet 244 

Lewiston area... ' 308 

Blacfcfoot areau ' 428 

. 1,135' 

Illinois: 

■Clay County. ' 460 

Clinton 'Conn ty .■ ' 491 

St'Clair County. 650 

Tazewell County . '645 ' 

Sangamon .County a 866 

.. Knox County «... - — ... 717 

Winnebago County « 526 

M.cLean County « — 1,159 ' 

Johnson County « — .... 3'39 


5,853 


« Surveyed <iu.ri.ng ltK)3. 


& Partly surveyed during 1903. 


1234: a1903- — -33 
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Indiana: 

Posey County 

Idadlsoii Coimtyfl. . , . . 

Iowa: 

l)iil:.mqiiD area 

Ptory County u 

Cerro Gordo County «. 

Kansa?;: 

Wichita area- 

Parsons area n 

Iliisseli areao 


Kentiiehy: 

I’nion County 

Scott County Cl 

Mason Coiintya 

Louisiana: 

Lake Charles area,, 
Ouachita Parish «... 
Kew Orleans areao, 
Acadia Parish a. . . . . 


lilarylantl: 

Calvert County 

Cecil County 

Harh;)rd County 

Kent County 

Prince 6oorj?e County. 

Sr. Mary County 

W'orcester Coiiiity a. . . . 

Massachusetts; 

Ccmnecticut Valley ?> -. 
Michigan : 

Allegan County 

Pontiac 


Miiine.sota: 

SEarsliall area« ... 
Mississippi: 

Ya/.oo sheet 

Mayersville sheet 

Siiicdes area. 

McNeill area« 

Mi.ssouri: 

Howell County ... 
Shelby Coiiiitya . . 


Montana: 

Billings area 

NehraskiTti 

Crrartd Island areaa 

Stanton area « 

New Jersey: 

Salem area 

Trtuiton area 

New Mexico: 

C.-iiishad .sheet 

lioswell sheet .... 

New V’erk; 

BigSats area 

LyonS' area' 

Westfiek! .area 

Long Island area« 

Syraeuse iireatf 

North CaTolina: 

Aljinmnee County 

Cary sheet 

Clayton sheet.,....,.. 

Hickory »reii 

Kinston dieet 

Mount Mitchell sheet 


St-tunro 

mlie.==. 


3S7 

435 

S22 


440 

570 

567 

1,5S3 


465 

398 

270 


1,133 


361 

2S0 

225 


S66 


North Carolina— Continued . 

Newbern .sheet 

Parmele area 

Princeton sheet 

State.?Tille area 

Craven area 

Asheville area« 

Saluda area« 

North Dakota: 

Grand Forks area, 

Fiirgo arena 

Jamestown areao 

Ohio; 

Columbus area 

Montgomery County . . . 

Toledo area 

Ashtabula, area « 


202 
, 605 

. 410 

636 

1, S53 


376 


Oregon: 

Salem arena 

Baker City area a , 

Pennsylvania: 

Lancaster area... 

i Lebanon area 

j Lockhaven arena 


; 480 

. 363 

. 463 

2,610 


809 


Porto Pwico: 

Arecibo to Ponce . 
South Carolina: 

Abbeville area — 
Darlington area... 
Campobello area« 
Orangeburg area a 


. S2S 
ol)7 

1,135 


463 

193 

463 

19S 


. Q19 

. 511 

1,430 

107 


. 446 


. 493 

. 810 
1,303 

80 

49 

__ 129 


South Dakota; 

Brookings area a 

Tenne.ssee: 

Clarksville area 

Davidson County « 

Pikeviilo area« 


Texas: 

Brazoria area 

Vernon area 

"Willis area...... — .... 

Paris area a 

Nacogdoches area« 

■ WoodviUe area « 

Lufkin areas 

J ackson ville area 

Utah: 

Salt Lake sheet. . 

■Sevier A' alley 

Weber County 

Provo area «. 

Virginia: 

Albemarle area ... 

Bedford area 

Prince Edward County 

Leesburg arena 

Norfolk arena 


223 
515 
260 ■ 

845 

416 

2,259 

■3A5 , 

■ 214 ■ 

■ 'm 

257 

4trr 


Washington: 

Sunnvside sheet . 
, Walla Walla area 
■ Yakim.a sheet — 

Wisconsin: 

.lanesvilie area .. 
Ahroqua areaa... 


AA’yoniing: 

Laramie area « 

Total 


Square 

miles. 


_4C> 

m 

7SI 

897 

497 

190 


. 314 

. 406 

. 496 

1,216 


... 4.72 

ji.. 480 
... 403 

... . 340 

1.695 


. 284 

, '' 158 
442 


269 

669 

278 


1,226 


330 


1, 006 
599 
515 
230 


4S4 


5^17 

501 

440 


1,488 


S45 

277 

215 

548 

97 

100 

99 

100 


249 

2:15 

310 

'373 


1,410 

632 

430 

419 

303 


, 224 

. 201 
85 

510 

451 

504 


309 


60,411 


E! Sur-yeyc'd during 1903. 


'5 Partly siir^'eyed during 1003. 
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TEE PBIMCIFAL- HrJUBIOUB lESEGTS OF 1903., 

By F. II. CiiiiTE^^DEX, Eniomolofjld hi Charge, of Breeding Bj'perhnerds, 

The calendar yeaivof 1903 resembled in iBany respects the two preTioiis years as 
■regards losses occasioned by insects; there was a similar decrease and, on the wiiole, 
evidence of smaller losses than have occurred in many years. In limited localities, 
liowever, certain pests did great injury. There were quite as iiiaiiy ■ complaints of 
outbreaks, although not, as a rale, of great seriousness, and several new insect 
.enemies of certain crops were detected. Among the .most injurious pests the^Iexi- 
can cotton boll” weevil has been the most remarkable, as it has not only eontiniied 
its .range in Texas but spread into Louisiana. The Ban .Jose scale and codling moth, 
although not the subject of as much complaint as in earlier years, have engaged the 
attention of many economic woi-kers, and there is a possibility of a lessening of damage 
in .a few years. There were local outbreaks, usually not .extensive, of the .Hessian 
lly, cl:ii,iieh bug and of grasshoppers or locusts, cutworms, and army worms. Root- 
ftodiiig species, such as white grubs, wireworms, root-maggots, and root-lice were, 
for some unknown reason, rampant over a considerable territory, many complaints 
of injury haying been received. The cabbage and onion maggote were particiiiarly 
(lestructive. The two ■ cucumber .beetles,, orchard scale insects in general, and a 
few fiiiniiar pests, %vere normally troublesome. On the other hand, bill-bugs as a 
whole did little damage, which is true of the bean and pea weevils, so far as reports 
are concerned. Shade-tree defoliators -were only locally abundant. The gypsy and 
brown-tail moths have both enlarged their territory, the latter having become 
.'.destructive in New Hampshire. The cherry -fruit fly 'has apparently disappeared, 
owing to atmospheric conditions, and other pests, such as the squash bug, strawberry 
'weevil, squash Hue borer, the potato and tobacco weevils, have not attracted atten- 
.tion. Of insects .'injurious to :stored products 'there has been a decided increa'Se, 
especially of the cigarette and flour beetles. Several species of insects, as a rule 
more destractive in the South, but which have until recently been very troublesome 
northward, have nearly died out in the North in past years, the list 'including the 
harlequin cabbage bug,' cabbage looper, corn stalk borers, fall army w'orm, and others. 
This, however, can not be said of ail localities. 

The apple Bitccitlatrix, or ribbed cocoon maker, had a very destructive period in 
the .apple orchards of central New York, and was also in evidence in 'PenU'Syh^ania, 

The apple maggot (Ehagoletk pomcmellaATsilsh) was unusually injurious in Ohio 
and New Hampshire, and many apples injured by this species in'otlier regions were 
noticed on sale in the Bistri-et of Columbia. 

A'pple plaxt-lice {..Aphis mdl et ah). — 'Considerable .damage to -apples by plant 
lice of different species was observed ihNe^v York, New Jersey"^ 'Ohio, 'Penns-ylvania, 
Maryland, Connecticut, Nevada, and Washington. The woolly -aphis {BeUmmim 
lunigera iiaus'in.) caused considerable injury -during the year in various portions -of 
New York, Ohio, and Virginia. 

Bo'llwoem (lleUoiJm unniget Hbn.-,). — Losses -due to this species -were "-rep-oited 
throughout the cotton -belt.,from North Carolina westward, also in southern 'Calfornia. 
Injury to cotton in Texas. a.l'one. Is- -estimated by Mr. A. L. Qi.ia'm tan ee. at .f 5, 01)0-, -CCM).. 
.Adding the shortage on -corn, toni'ato, tobacco, and '-various -forage and garden -vege- 
^.tables ,.m the same Sta.te, he estimated.- a .total loss -of '$6, 300, '-0-00. 'A correep-ondeat in 
North Carolina estimated a loss of 16 per- cent to -cotton, one ' .m,- -California to sugar 
eom ,at",'2.5 per .G8iit,:wliile"in-one regi.on'of Louieimia .a complete loss of tomatoes was 
.re|) 0 '.rted. 

'CIax’Eer-.wobmb.. — B oth .spring -and autumn 'forms 'were destriietive in Ohio. ■ 

■Cigarette beetle {Lasioderma smicorne Fab.). — Tlds beetle lias been very -trouV 
■lesQine "for ..a','iiiiniber of -'yearsirom .Pennsylvania, District- of 'Columbia, and .M'ary land 
' Bouth-ward, and has -continued .its ravages .in tobacco i,n large- warehouses and factories 
there, .and has .injured 'much tobacco' and drugs In -Florida -and Virgi-nia.. ' In 'Mary- 
'la-u'd.fa"tobae-ca 'maiiiifaeturer ‘expended -over. ^1,000 in a'li effort to eradicate -the pest.. 

.Co-iMMOx ' ASFAEAG'US BEETLE ( CnoceHs aspuragi Linn.) . — Was reported 40 m'iies west 
.of Chicago. ' It has con.tin.iied to 'be diffused northward -and W’-eetward. 

CoMMox ELM BQMKR {Saperda {ridmkJia Ql.). — ^This -liorer, .which .has ■rlc'.stroyed 
.Biany trees .in 'th-e .vicinity of Cincinnati, Ohio, in years -past, e-o-ntiniies -there -as -u-'B'ual, 
'..and .'has been reported doing much. damage also 'i'n Indiana and New Yo-rfc. 

-Co-TTO-N BO'LL-'WEEVLL.- MEXICAN GOTTOX "BOLL-"W.B,EVIL. } '. 

CoT-Tox LEAF WORM OR COTTO.X-WORM {Alabama argiliacea .Him .). — Wa-s miieh 
■-■complained of in Georgia. 
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CowpEA'POB iVEEYiL {ClmlcodcrmiL^ fsneiis Boll.), — Was reported from numerous 
localities in the South as injuring cotton, but these reports were found to be erroneous, 
the insect having bred in cowpea and spread from that crop to cotton fields. 

CrcuHEER FLEA-BEETLE (Epitrix aicumeris Harr.). — Great damage to Cuban t(3bacco 
grown in Connecticut and to ornamental petunias in Wasliington, D. G. 

Destructive pine' bark-beetle (EendroctoniLS frontalis Zimm. ). — After an absence 
of many years, when it had apparently disappeared, reappeared in Georgia, and il 
its increase continues will require prompt action to check its ravages and spread to 
milnfested regions. 

Elw twig-giedler {Ohe'rca uhnicola Chttn.). — ^Was first described and its habits 
made known in 1904 as an enemy to the elm at Decatur, 111., although its destructive 
work, which is made evident by the numerous dropping of leaves in May and June, 
was originally noticed in 1901. 

Fickle mibgb {Sckmi inconstam Fitch). — Continued its depredations in various 
localities. During the year it was reported most injurious in Pennsylvania and in 
hlevada. 

Flour beetles ( Tri&o/htm. /fjrrugfi/ieum and confusum ). — Were the cause of much 
troiilile ill elevators, on board ships, and in freight and express trains, injury in most 
cases being to flour, and occurring from Minnesota to Louisiana and Texas. 

False chinch bugs {X^jdvs mmntus^ X, parallelus, and X. angiistaMs ). — Unusually 
(lestnietive in the Western States and to a considerable variety of crops, including 
corn and other cereals, potato, sugar beet, calibage, etc. 

Fruit-tree bark-beetle (.Scohihf.s ruguiosus Ratz.). — Although not more injurious 
than forriieiiy, this pest tvas noted on numerous occasions in Maryland and Georgia 
attacking: perfectly healthy trees, indicating that the insect has gradually assumed 
this habit, which, several years ago, was not believed possible. 

Fuller’s rose beetle {Aramigtisfiilkii Horn). — Much damage in fields of straw- 
berry and raspberry in southern California. Experiments with bisulphid of carbon 
against the larva were quite effective. Also injurious in Fredonia, Ohio. 

Garden webwoevi {Loxostege simUaUs Guen.). — Serious injury to young cotton in 
Eouthwest and north Texas, in Oklahoma, and Louisiana, causing replanting in 
many instances. 

Grain plant-lice {Xectaroplwra granaria et ah). —Quite troublesome early in the 
season, but later w^ere destroyed, mainly by parasites. 

Grape berry moth {Eadenm hotr ana — Particularly destructive in Ohio. 

Grape leap-hoppers. — Destructive for a number of years, and Typhlocyha comes 
has done considerable injury in New York State. 

Grape boot- worm {Fidia viticlda Walsh). — ^Continued its ravages in the vineyards 
of northern Ohio and New York, including Long Island, and much experimental 
■work has been done against it in those States. ' 

Grasshoppers or locusts. — More especially - Camnula 'pelluciia, Ilelano^lus atlrnm 
and Auhcam elliotU, were destructive in -the Nortliern States and Territories west of 
the Mississi|)pi Ptiver Valley. 

Haphequin cabbage BVG\Murganiia liisirionica Hahn). — Not observed in injurious 
numbers in cultivated fields in or near the District of Goliimbia, but was found spar- 
ingly on wild crucifers. Southward it w’as about as numerous as ever. 

Hornfly. — Troublesome on cattle and other stock in Minnesota and in Canada. 

Horseflies. — These, with related flies, were injurious to stock, and made the sub- 
ject of special study in Louisiana and Ghio. 

Leaf-beetle (ifuTdon rcriiginosa SuUr .}. — This beetle has assumed a new role as 
an enemy of water cress in Pennsylvania. 

Mediterranean flour mote (Ephestia KiiehnieUaZell).—li 2 ^^ increased in mills 
in' Minnesota. ■ 

Mexican cotton boll-weevil (Anihonomus grandis Boh.).— Has continued its 
destructive spread in Texas, and has even crossed into Louisiana. In the regions 
infested in Texas it liaS' been estimated that 50 per cent of the cotton crop has been 
bst, a inoney^ value of §15,000,000. ' An appropriation of §250,000 has been made by 
Congress for immediate- steps toward abating the further spread of this, the most 
important insect pest of the present time. See figure 10, page 206. 

New Yore weevil {liiiycerus norehoracensk Forst.). — This weevil, which has 
attracted .considerable attention during recent years, has -continued its depredations, 
more -especially in Illinois, Indiana, Iowa, and Alabama. In some cases it ruined 
young apple, orchards. ' ' It attacks the buds or axils of the leaf-stalks and sometimes'' 
, .gnaws, the leaves. 

Northern MOLE CRICKET [Grgllotalpa lor calls Burm.). — Reported devastating the 
potato crop -about Richmond, Ky., also in Luzerne County, Pa. 
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Nut lUEEViLs. — Considerable injury to chestnuts in Pennsylvania. Balanifiiis pro- 
hosco 'deus find B. rectus are the offenders and similar damage in Maryiand and Virginia 
was rioted. In the Southern States ijecan nuts were more injured^ than hitherto, 
most noticeably in Texas and Georgia, and to a less extent in Mississippi. In one 
locality in Georgia 75 per cent of the crop Avas lost._ 

Oy>sTEE-sH.Ei.L*7BAUXv-LousE {3Iyi!Iaspis imrnonim^LepidosapliCS ulmi). — After a term 
of coiiiiiarative iiiiiocuousness," this pest has attracted considerable attention in 
various portions of the country, especially in northern Ohio and Maryland. 

Plant-lice.— O f these insects the strawberry root-louse {Apjlds .forces nVeed) did 
considerable damage in Maryland. The melonlouse { ApAi is gossypii Glov* ) , although 
troublesome at' times, was really rare during a great part of the season in a consider- 
able portion of its range, froiii Maryland and the District ^of Coiiiinbia south-ward. 
Other species that w^ere troublesome are the apple and grain plant-lice, which have 
already been mentioned, and the pea louse, av iiich did local injury in Texas, South 
Carolina, Pennsylvania, and Rhode Island. 

Peab-tuee psylla ( FsiiUapifricola Porst.). — Cause of excessive losses in many fruit- 
growing regions of New*York, Rhode Island, and Canada. 

Pecan Bunwoinrs {Acroham spp.) . — Injurious in the Gulf region. 

Pecan husk wobh ( Enarmonia ( Grapholitha) carycma Fitch ). — Particularly trouble- 
some in Georgia. A Texas grower reports one of these insects more destructive to 
pecan than all other causes combined and causes losses of irilllions of dollars yearly. 

Plum cueculio. — Mr. M. V. Slingerland, of New York, reports that several growers 
made thorough tests of arsenate of lead, sometimes mixed with Bordeaux mixture, 
with gratifying results. The same combination has been much urged by the Division 
of Entomology during the past season for this and other insects", with hopes of its 
being more efective than Paris green, alone or combined with Bordeaux mixture. 

Plum leap salt fly {Dimovphoptenjx pingidslsoYi .). — Injurious in Canada. 

Quince citrculio ( Conoiraehekis cmtscgi Walsh) . — Continued injurious in New York. 

Stalk BOREB (Papujpma uMa Gueix.). — Injurious to various garden products in 
New England ; also in Minnesota, 

Powder-post beetles {Lyctus spp.). — More reports of damage to hardwood han- 
dles of agricultural implements and to wmod to be used for this^and similar purposes 
w’ere received than in many previous years, the damage being most pronounced in 
Illinois, Indiana, Minnesota, Louisiana, Pemisylvania, Nebraska, Missouri, Iowa, 
Texas, Colorado, Wisconsin, Ohio, and Arkansas. 

Red spider ( Teirapychus himaculatus Harv.). — Injurious chiefly in greenhouses in 
many parts of the United States. 

Rose midge {Neocerata rJiodojykaga Coq.). — Cause of serious loss in rose houses in 
Chicago, 111., injury being most pronounced on the Meteor variety, as in earlier 
years. Similar damage w’as done in Cleveland, Ohio, evidently by tlie same species. 

Rose-chafer {Macroductylus sul&pinosus Esih .), — Unusually numerous in 1903 in 
several localities in Neiv York. 

Root-maggots. — The year 1903 has been marked by unusual injuries by the 
imported cabbage maggot (Pegomya hmssicm Bouch5), the onion maggot, {Pegoinya 
cepetomm Meade), and other species of less importanee. The cabbage maggot haa 
been very troublesome in New York, Pennsylvania, and Canada; the onion maggot 
in Michigan, New' 'York, Maine, New Hampshire, and Canada. ■ The carrot rust fly 
^P&Ua ros(s Fab.) has continued destructive in New" York and in Canada, where it 
is permanently established, and the seed-corn maggot {Pegomya fiiscicep)s Zett.) did 
considerable damage to several crops, including peanuts, in California. The probable 
reason why root-maggots are so destructive is that comparatively little is done by 
many O'wners to check them, ■failure to rotate w"ith immune crops, and' in some cases 
the persistent use of barnyard manm*e. 

San Jose, scale (jLspidiotm pemieiosiis Comst.). — Although still the subject of 
much remedial experiment, this -scale appears to be gradually attracting less atten-, 
tion year by year, partly due to Its becoming better known as a pest and partly to 
the Biore general use of remedies; perhaps also, to, the fact that these remedies are 
having a material effect in reducing the number of this, one of our most troublesome 
of orchard pests. ' " 

Shade-tree defoliators. — Our three most destructive shade-tree defoliatoi^, the 
W’hite-inarked tussock moth, fall webworm, and elm ' leaf-beetle, ■were reported' 
.inJii,rious in a few" localities, but wmre, 'on the wbole, much less destructive than i,n, 
recent years. 

Southern grain louse (Toxoptera grammum ’Rond.) , — Noticed in early gram in 
'Tex,.as, but was evidejitly controlled by' parasites. About' the same time the iiis-ect 
w"as,, reported on oats near* H artsville, B. 0. 
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Stkawbehry ceowk-boueb {Tyloderma fragaTbj Biley). — Associated injury by 

the root-YTorms in the vicinity of 'Nashville, Temi. 

Steawbekey eoot-wokms {Tijpophonis eanelhis, Graplwjis marcassitm and G. mhilo^ 
ms ). — With other strawberry pesta, these worms have been very destructive to 
extensive strawberry' interests in the vicinity of Nashville, Temi.^ 

Steawbebey wES'\u,L (A)itkono7nus dgnaim Say).— Caused considerable damage in, 
Maryland and A^Ilnnesota. 

Sweet-potato w'eevx'l Fab,). — Noted as having' .been the cause 

of tlie practical abandormieiit of sweet-potato grow-ing in Tex,as. ^ Injiiriou,s in' Cuba. 

T,rm,ips (cliSereiit species). — :These attracted considerable attention by their injuries 
to alfalfa in. Colorado, to carnations in greenhouses in Ohio, and through their injuries 
in, gardens in New York. The tobacco thrips {Thrips iahacl Lind.) was reported 
injiifioua in New York and in Barbados, West Indies. 

Twelve-spotted cjuciwibee beetle {Diahrcdim 12-puncMa 01). — As troublesome 
during the year as at other times from' the District of Columbia south wai'd. A't 
.WasMngto,ii* it desx)oiled .many garden fl.owers, especially canna, while, roses 'and 
clalilias ' were nearly comple.tely ruined. In Texas the insect occurred ‘‘bv" the 
mil lion, eating everything, including maize and Kafir com .and garden plants'. 

“White fly"''" (.AAurodri spp.).— Many complaints of losses Wylleiirodes -were 
made during the year, especially in Pennsylvania, New Jersey,, Illinois,, Maryland, 
3'ljssissippi. Cliilo, Florida, the District of Columbia, Cuba, and Jamaica. Infestation 
of strawberry was unusually large. 

Wrr.i;T,E giTlBs {Jjichnode^na spp.) were more than usually iiijinious over a consid- 
eral>le 'territory to roots of valuable tree.s, such as^seedling fruit trees, to corn, ami to 
grasses on lawns. Injur;/ w'as very pronounced in Minnesota by i. .in Tir- 

ginia ]’.)y L. Jdrimda, and in numerous other States, including lll'iiiois," Triscoiis,in, 
Pennsylvania, Texas, Ohio, Aticliigan, Alabama, and Massachusetts, where the species 
could not be ide,ntiiied. A correspondent in Illinois reports perfect success in, the use 
of Msiilphid of carbon against this class of insects. Unless conditions which w’e do 
not understand are present, there is probability that an in.vasion of the I^:Eay or J'une 
beetles {the parents of these insects) may follow^ these attacks in one or possibly t'wo 
years. 

PBO'GBEBS m BIBB AWB GAME PBOTECTIOIT IH 1903. 

By Hexey Oldys, AssisicmG Biological Sunnf. 

The year of 190S "was o.ne of great .activity in the pro.tection of ga,me 'iii the IM'ted 
"States." Interest. 'Centered chiefiy in legisfation, the volume of which. -was greater 
i,n any previous year, and many new laws 'w'ere enacted mcreasing 'the .restri,c- 
tioiis alrea.ay on the statute books and ' providi.ng more'' effecti've enforcement. S.e'v- 
enil important cases were decided by the courts. The moveiiient for the protection 
'Of EOiigaiTie l)ird,5 spread to a numbe- of additional States, and an important agree* 
liient VTis made between the Audubon societies and leading wholesale iriilli.nery 
organizations. The importations cu’ exotic species were numerous and afforded some 
features of special i'nterest. New game preserves, some of notable size, were estal)- 
lislied, iisoa,lIy by sportsmen’s clubs, but in cne or t'v/o instances by hotels as an 
addeil attmet'ion,. 


LEGISLATIOX. 


Of forty Slates that considered game-law amendments in, 1903, tiiirty-si'x passed 
more or fess cciii",'ipreiiensive measures. Virginia 'and Tennessee adopted general game 
laws,^ iiiiiiori],! in their application throughout the State and superseding previous 
conflicting county laws, _ Georgia, Idaho, Illinois, Minnesota, Nevada, Texas, Wash- 
ington, aiid Ne.'W Brunswick also e,naeted new general laws, o,r m'aterially .modified 
existing statutes, A .feiv States added to their restrictions on trade in ga.nie:*' Arkansa, 9 , 
MiBiic-sota, and Texas prohibited the sale of all game, "Wisconsin of all biit'afewr 
species, Utah 'Uiid 'Oklahoma of l>ig and upland ' game, and eeveral other States of 
certain gaii^e birds; Virginia and Montana prohibited the, export of, any of their, 
game, and Texas passed an important law pfoh.ibitin.g..export of all game, 'including 
waterfinvl, wide,!! had formerly been excei^ted. Nine State.s and Terri tori, .es 'now 
prohibit, the 'sal'C of all 'game,, twenty-seven prohibit fiie sale of eertai.ii species,, .and 
only thirteen have no restrictions on sale. Prohibition of export of game in some 
form is in force practically throughout the country. 

Among the ,chaiigeg 'in close 'Reason.?, it is notew-brthy that New York and 'Mo'H'tana 
'Cut off spring shooting of waterfowl; Nevada of ducks, ' woo'deock, plover, and snipe; 
and MaHsacl,msett.3 of shore birds. 
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Several State,s adopted better means for the enforcement of lavs. Teniiesses pro- 
vided a State warden, New Afexico a Territorial warden, and Georgia count}" ward- 
ens. l\orth Dakota replaced its State warden with two district V'ardeiis. ' North 
Carolina authorized its newly organized Audubon society to ap>poiiit game wardens, 
and exercise ' general siipervision^over the protection of game and nongaine birds in 
the State. The principle involved in thus committing the enforcement of game laws 
to a protective organization is not new; the Delaware Game Protective Association 
and the Nova Scotia Game and Fishery Protection Society exercise similar jurisdic- 
tion, and this niethcvd of enforcement, is common in Australia. 

a’ unique feature of the legislation of the year of interest to hiiinei’s consists of laws 
enacted by Idaiiie and Alassachnsetts, making provision for compensation for dam- 
ages done’ by deer to growing crops; and it will interest sportsmen to note that Min- 
nesota has abolished the confiscation of dogs and guns, and that the requirement of 
photographs of hunters on nonresident licenses has been abandoned by Illinois and 
adopted by Indiana. 

The subject of linn ting licenses occupied much attention, W"hich resulted in the adop- 
tion of nonresident licenses in e^ight States and resident licenses in fonr. Thirty- 
one States now license nonresidents and thirteen license residents. Alaine, alter 
considerable discussion, adopted a |51o nonresident license. Colorado, Idaho, New 
Hampshire, North Carolina, Tennessee, and Utah also established nonresident 
licenses, and Colorado, Idaho, Illinois, and Indiana adopted, the resident license sys- 
tem. Pennsylvania p^assed a. law requiring unnaturalized residents' to secure ilQ 
licenses before hunting. In Maine 1,697 nonresident licenses 'were issued during the 
season, yielding a revenue of |25,455; in Utah 30, yielding |30'0; and .in Colorado 34, 
yielding f?746; while in North Carolina the sale "of no:nresident licenses realized a 
fund of about $5,000, and in lUinois licenses, chiefty resident, added about $60,000 
to the game fund. Wyoming raised the fee for its nonresident license from $40 to 
$50. On the other hand Newfoundland reduced the rate from $100 to $50, and West 
Virginia lowered its rate from $25 to $15 and made the license good throughout tlie 
States instead of jn a single county; while Washington, departing from all precedent, 
establisheel a uniform fee of $1 for licenses without regard to the i^sidence of the 
licensee. Tennessee provided that nonresidents shall pay the same fees required of 
nonresidents in their own States. This system was tried by New York and proved 
unsuccessful, and a somewhat similar experiment was abandoned by Minnesota. 

The Alaska game law" w-as supplemented by departmental regulations, wiiieh 
included a .five years’ close season for caribou and walrus, ow’ing to a growing scar- 
city hf these animals in certain parts of the Territory. 

During the year nine States — Colorado, Georgia, North Carolina, North Dakota, 
Oregon, Tennessee, Texas, Virginia, and Washington— enacted the imilonn law sug- 
gested by the ximeriean Ornithologists’ Union for the protection of noiigame birds; 
thus raising the n,umber of States that have adopted this law to twenty-seven. 

GAME LAW DECTSIOXS. 

Several points of general interest were paased';upon by the courts during the year. 
Theprovision of the'recent Arkansas law'-prohibi'ting a nonresident owner of property 
.iU' xlrkan^' from: hunting on'his own land,"w.as held by the circuit court to "be in 
confiict with the Go-nstitution of ,1he United Slates. ' Jii three cases law's, were, declared 
uneonstitiitional on account of technical defects i.a 'the title, thus showing the im.por- 
tance of exercising, greater cnre in drawling bills. Notable examples .are those ' 0 .f the 
iiew" game law" of Moiitaiia; w'hich was declared unconstitutional by .the supreme 
court hi the State (.S'ta.te r. Brown, 74 Pac. Bep.,"366); .the lic^se -law of Washing- 
.ton, w"Meh was declared unconstitutional by the circuit court of Spokane Goirnty'; 'and 
the act incorporating the ' Blooming 'Grove Park Association,' passed by the Penn- 
.syl'vaiiia legislature in 1:S71, which w'as declared uneonstitiitional by the .s.upreme 
court of ' the State (State r. Iia»Bn,'56 Atlantic Bep., 263). ■ The , .iHipO'rta.nce of this 
last decision lieS' in the ii.mitations it places upon private game preserves, and the 
bearing it, will have as a precedent in showring that .neither co:r|>orafce interests nor 'a, 
claim of vested, rights is likely to be upheld w^hen In conflict' wuth .State law’S. Men- 
tion should .also be made of the case" of State y. Salles, in New Orleans, iii' wdiich 
possession of game out of ..season, although prohibited by th.e .State law, ■w.as..held by, 
the' court to be merely p.rim.a facie, evidence of. ili^al killing and 'not an offense in 
itself. In the case of the Arctic Freezing Company of New York (.People 'v. Boot- 
'Bian), wAich. attracted much attention 'last year .on '.account of the large penalty 
involved, the court 'Of appeals 'passed on ■ certain questions raised in the demurrer 
filed b\" the defendants, iind reasserted the right of the State to legislate concerning 
imported game. In IVisconsin the question' of the right of State' officers to search 
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baggage ill transit has been appealed to the supreme court of tlie State. A casg_ 
inYolving the right to export birds taken on one’s ovvai land (Btate r. Van Pelt),'’'\ 
appealed from the IMichigan courts to the United States Supreme Court in 1902, lyas \ 
witlulrawiL Its abandonment removes tlie only prospect for an early decision on 
a game la w by the Supreme Court of the United 'States. 


PBOTECTION OF KOXOAME BIRDS. 


The effect of the more and more general adoption of the comprehensive measure 
suggested by the American Ornithologists' Union for the protection of nongame birds, 
and of the sentiment that supports It, is manifest in the decrease in tlie traffic in 
native song and briglit-plumaged birds as p)ets. Although canaries and other for- 
eign cage birds are imported by hundreds of thousands each year, so far as is 
known only about 1,000 native*' birds — mockingbirds, cardinals, " and nonpareils— 
were exported during the year. The domestic trade has also been further restricted. 
The new law of Texas has cut off one large source of supply, and closer watch and 
more effective enforcement have made infractions of the various State laws more and 
more difficult. 

Interest in the use of birds for millinery purposes has been largely focused on the 
activity of the State authorities in Ohio, and on the agreement entered into between 
two of the leading millinery associations and the Audubon Bocieties of a numlier of 
States. In the effort to enforce the provisions of the Ohio laiv, seiziu'es of millinery 
stock were made by deputi' game wardens in Cleveland, ColiimbuB, Toledo, and other 
cities. The agreement with the Audubon societies was made for the purpose of avoid- 
ing such conliicts and provides for the discontinimnce for three years of the sale of 
several birds heretofore extensively used in the trade. 


ORGANIZATIONS. 

The important part played by voluntary organizations formed for the purpose of 
enforcing laws protecting game and nongame birds, renders the advent of new State 
associations of this kind a matter of general interest. During the year Audubon 
societies were organized in Colorado, Georgia, Michigan, North Dakota, and Texas, 
and a State game and f sh protective association in Washington. 

Mention should be made of the successful efforts of the game associations in New 
York, Oregon, Massachusetts, Tennessee, and Texas, in behalf of more effective laws; 
of the work of the Florida and North Carolina Audubon societies in enforcement; 
and of the protection committee of the American Ornithologists’ Union in protecting 
the colonies of sea birds along the Atlantic coast, in patrolling the rookeries in south- 
ern Florida, and in taking steps to secure the cooperation of the Navy Department 
in averting the threatened extermination of the white terns on the Mfdway Islands, 
a station of the new' Pacific Cable Company lying northwest of the Hawaiian Islands 
and belonging to the United States. 


IMPORTATIONS. 

Several of the importations ivere of more than ordinary in teres f. Tlie National 
Zoological Park received from Australia two echidnas, pecoliaraiiiiiials .seldom brought 
to this country. The opening of tlie new antelope iioiise at tlie New York Zoological 
Park W'a.s the occasion (A the importation of several interesting siiet'ieH of antelopes 
rarely seen in captivity in this country, among wdiidi may he mentioned the addax, 
eland, Baker’s antelope, and both the common and tlie wdiite-tai led gnuB. Four 
giraffes W'ere imported during the year, making six of these rare animals now' in the 
IJiiited States. 

So far as kiiowm none of the prohibited species came into the country during tlie 
year. Twm mongooses, received at Philadelphia from Jamaica, and one received at 
San Francisco from the Philippines, were killed; tw'O flying foxes or fruit bats tliat 
arrived at San Francisco from Australia, were also destroyed, and fifty that were 
brought from Singapore to Neiv York in one consignnieiit were reshipped to Ham- 
burg, "Germany.", , ' d , 

The New Y'ork forest, flsh, and game commission liberated a number of elk in 
Adirondack Park, obtained from the game preserve of William C. Whitney. 
Seventy-three were set free at .different points, raising the total number thus ' far 
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placed in th(3 park to 140. AVitli tlie natural increase and allowing for deaths, it is 
estimated tliere ai’e now about 170 elk in the Adirondacks. Three shipinents of caper- 
cailzie from Sweden were entered at New ITork en route to the Algfmqiiin National 
Park of Ontario, where the Ontario fish and game commission is attempting to 
accliinatize the species. About 2,000 eggs of game birds imported during the 
yejir, under the act of June 3, 1902, and the importation of Chinese quail for restaurant 
i)iirposes, so common at San Francisco, was reported from Honolulu, Hawaii, where 
several hundred were imported during the winter of 1902-3. Many plieasants for 
game preserves and aviaries continue to come across the border from Ganadiaii 
pheasantries. State laws protecting imported plieasants are numerous, and Massa- 
chusetts is considering the introduction of mountain quail from tlic Pacific coast. 

PEESERVES. 

Private game preserves are constantly and rapidly increasing in number, and during 
the year several large tracts have been converted into hunting parks. Men tloii should 
be made of the lease of more than a hundred thousand acres of Biltmore, near 
Asheville, N. G., and the establishment of a 10,000-acre preserve on the Chicka- 
hominy River, in York County, Ya. , by a leading V irginia hotel. The latter preserve 
is interesting as an illustration of a new application of the principle of game preserves 
recently adopted by Imtels, which seek by acquiring hunting tracts to afford added 
attractions to guests. 

A departure in the establishment of national preserves was the setting aside of 
Pelican Island, Fla., in April, 1903, by the President as a reservation for the protec- 
tion of native birds, and placing supervision thereof in the iiands of tlie Department 
of Agriculture. This island, less than 4 acres in extent, is tlie breeding ground of a 
colony of 2,000 to 3,000 brown pelicans that, without such protection, were in danger 
of extermination. A w^arden has been appointed hy the Department and coopera- 
tion continued with the American Ornithologists’ Union, which had already under- 
taken the protection of the colony. The birds were jii’acticall}^ undisturbed last 
season, and, under the care of the warden, enjoyed complete protection while they 
remained on the island during the breeding season. 


BEOEKTT BOAD LEGISLATION. 

By M. 0. Eldridge, Asskkint Director Office of Ptihllc Road Inquiries. 

Al.\bama. “Under the new constitution puldio roads are included with buildings 
and bridges as improvements, for which a special tax of 25 cents on the <fil00 may be 
levied in addition to tlie regular tax of 50 cents, out of wliich lioth bonds and 
interest had formerly to lie paid. The recent legislatiu'e made this effective hy 
passing a general law* permitting counties to vote at any time for a bond issue and a 
sjieciar tax for roads. 

California. — An appropriation of $25,000 was made to continue the work on the 
State roads. A law was enacted qiernatting supervisors to build or buy mounhun 
roads out of the county general fund or general road fund when the cost thereof 
would be too great for the fund of the road district in which the road is to be located. 

CV}NNix.Ticut.“vldie gen law was amended to provide for the planting of trees 
along the State roads, to permit the purcliase of two atone (U’usliers for use’in towns 
distant from railroads, and to permit the appointment of deputy comnusBioners. 
The aiipropriation was increased to 1243,912.50 per year for two yeaVs. In the State 
of Oonnecticut tlie legislature had appropriated for building State roads up to 1,901-2 
the sum of $1,098,910.72; during the same period the counties Iiave apiiropriated for 
State work $810,942.55. The towns are required to repair State roads, but if they 
fail to do so the State repairs them and charges the amount to the towns. In the 
building of State roads in Connecticut the State pays two-thirds of the cost in towns 
having a taxable valuation of over $1,000,000 and three-fourths in towns having a 
taxable vahiati on of less than $1,000,000. 

Delaware. — A law was passed which provides for the appointment of three com- 
missioners to liave charge of the State highway work, one in each county; and that 
the expense of constructing State roads shall be borne equally by the State and 
county interested. To make this effective an appropriation of $30,000 a year for 
two years was made, ■ 

FiA:)iiii>A.“"Laws were passecl that all moneys now in tlie internal improvement 
fund, or which may be derived from the sale of State swamp and overflowed lands, 
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gliall be devoted to the con?tvuction ot hard roads, being divided among the several 

-eoiiii ties in proportion to their asseBsed valuation; that coinity eoiiiinisskmers may 
levy a tax, not to eX'ceed three mills, for roads and* britlgeB, half of tlie aiiioiint thus 
I'aised in i;iicorp:Orat.ed 'citieB and towns to bo expended, within, their limit, s, taxpayers 
to be exempt from road work iireounties where such a .levy of more tlmj,i two mills 
is unide, and tliat. upon petition of more than .one- fourth of iiie taxpayers i,Ti any road 
district an -election shaU be held to deteiinine nd-tetheiya Bpecialixaid tax, not to 
exceed .live inills per aiiinim., shall be levied, and In case of an affirmative vote three 
road trustees sliali be elected, and biennial ineetiiigs of the district shall be held to 
elect trustees and to determine the amount of the tax. 

Illinois. — The appointment of a good roads commission was provided for by a 
new law. The conimission is to consist of three persons, one of whom shall be a 
highway engineer, and one of whom shall ha%"e served as liighwmy commissioner, 
to investigate the road problems of the State, such as the best and most economical 
native materials, the best vsystein of road drainage, the most practical methods by 
w-hich the cost may be distributed among ail the people, such as Federal, State, and 
county aid, convict labor, etc. The comnnssion is to serve without conipensation 
for two years, but §5,000 was appropriated to i>ay its expenses. It is to report to 
the next legislature, submitting a bill to amend the present road law. A bill w^as 
also passed providing for the use of co,nrdcts in the preparation of road materials in 
the c] Harries located on the grounds of penal institutions, the material to be donated 
to tlm county free of cost. 

In-Diana. — The most important road laws enacted provide that 5 per cent of the 
regular road f and shall be set aside for the x>iirpose of keeping rural mail delivery 
routes in good condition, and for the direct election of supervisors by road districts, 
wMcli shall incliide cities or incorporated towns. 

KxiNSAs.— A bill wnis passed of which the most important provision autliorizes 
towmships to levy a special road tax of not to exceed three mills on the dollar. 

Maine.— Amendments to the State aid law of 1901 provide for increasing the 
ainoimt payable to towns for permanent improvements to main roads from $100 to 
1200 per year, and for an annual appropriation of $20,000 lor this x>urpoae as against 
$15,000 hitherto appropriated. 

Maeylani), — An appropriation of $10,000 a year was made for carrying on the 
work of the commission provided for by the law of 1898. 

Massachusetts.— The legislature appropriated $2,250,000 to be expended for State 
highways during the next five years. The reduction of $50,000 a year from the 
average appropriation of the last five years is to a certain extent offset by the defi- 
niteness of the appropriation for an extended period. From 1894: to 190S the legisla- 
ture has appropriated $6,750,000 for the building of State roads. Daring this time 
4S0 miles of road have been built by the State, and practically 600 miles by the 
towns and cities,. 

Mictitcjan. — A bill was passed providing for the appointment of a State highway 
conunissioner, to Avhoin all local street and highway commissioners, overseers, and 
superintendents vsliail make annual repoid. Tliis conunissioner is to gatlier all possible 
inforinatioii about the construction of highways, and fumisli tlie same on rcMjuest, 
together ■with plans and Bpeciiications. lie may hold scliools of instruction and Imild 
sainp],e roads, |■):^ovi(:led ,no expense to the State is i,Mvol\'ed. The app,ropriati(>n is 
$5,000 a year. The constitutionality of this law lias been qnestiotied. Also a law 
was made permitting townships upon petition of 25 freeholdtU'S and by a two-tliirda 
vote to bond tliemselves for hard roads to an amount not e,xceediL]g*' 5 percent o,f 
- tlie assessed valuation. 

Minnesota.— L aws were passed as .follows: In counties liaving a population of 
150,000 to 200,000 the county commissioners shall provide a highway fund for which 
they may levy a special tax of not more than one mill, froimvliicli they may expend 
not more tliah $200 per aiimim for the coiLstraction, iinprovement, or niaiiitenance 
of any one town road, and not more than one-fifth of tlie entire ainomit for tlie 
improvement, coyistruction, or repair of anyroad in a city or village w^hicli intersects 
wittvor is a continuation of any country road; -authorizing .county commissioners to 
purchase' and operate road .machines -and to lease the same to contractors; providing 
lor^a: cash- road tip (.in addition to the poll tax, w-hich may still be -worked out) not 
to exceed five mills .and to be expended under the direction of a town overseer of 
highways. This last provision is mandatory upon the .counties -of Hennepin .and 
Bamsay and' optional with .the other counties. 

Montana.'— A'. neiv road law h,as' been enacted for the purpose of, establishing, a 
uniform, system of road.adiniimtration. The p.ro visions ei,n,pow.er the county -‘cdm- 
luissioncrs to levy, a- cash bridge tax of not more than one n,dll to the dollar, , compel 
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tliem to levy a cash road tax of not less than one mill on tlie dollar, and a cash 
road tax of not less than one mill nor more than three mills in addition to a poll tax 
of |2, wiiich latter may be commuted by one day’s higliway labor. 

■ Nebeaska,. — Acts were passed providing for cooperation with the Federal Govern- 
ment whenever national road construction shall be undertaken, and reducing the 
width of country roads nearly one-lialf. 

New Hampshibe. — A n appropriation of $10.,000 W’as made with provision for the 
appointment of a vState engineer, who shall prepare a highpvay map of the State and 
plan a system of continuous main highway whicdi shall include every town in the 
State. It is also provided in the bill that the governor and councii snail prepare a 
' bill for the next general court wdiich will provide fully for the inauguration of a sys- 
tem of State work and State expenditure in the fiitme construction and repair of 
highways. 

New’ Jeb,sey.-— a new’ State aid law w’as passed, and will be tested for a year before 
the old law’ is repealed. It provides for a maximum annual expenditure by the 
State of 1400,000, but the legislature appropriated only |250, 000, as heretofore. The 
old law provides that on petition of the owners of two-thirds of the land bordering 
on any piildic road not less than a mile in length, asking that the road be improved 
and agreeing to pay 10 per cent of the cost, the county officials shall improve the 
i-oad, one-third of the expense to he borne by the State and the balance to be paid 
by the county. Such roads are built under tlie direction and according to the speci- 
fications of tfie state commiBsioner of public roads. The State’s expenditure for any 
one year is limited to $400,000, while the counties are limited to one-fourth of 1 per 
cent of their assessed valuation. From 1893 to 1902 800 miles of road W’ere built, 
at a total cost to the State of $1,265,168.55. 

New York.-— The 1898 law provides that the State shall pay 50 per cent, tlse 
counties 35 per cent, and the towns and property owuiers 15 per cent of the cost of 
iinprovod roads. Under it 242 miles of road have'been liiiilt, 242 miles are in process 
of construction, and petitions are on file in the office of the State engineer for 2,300 
miles, for wliicli the counties and towns liave already appropriated their half of the 
Cost. The State has already appropriated for this purpose |2, 065,000. The last ses- 
sion of the legislature adopted a constitutional amendment that p)rovidea that the 
State may Ixind itself for $5,000,000 a year for ten years for the purpose of building 
w^agon roads. This amendment must be passed by the next legislature and then sub- 
mitted to the popular vote before it becomes effective. 

North Carolina. — An object-lesson road law’ was passed w’hich provides that the 
board of county commissioners in any county is empow^ered to build a pulilic road 
from their court-house to a distance not exceeding 3 miles. In order to meet the 
expense of building tliese roadvS tliey have the right to expend any money in the 
county treasury not otherwise appropriated, and if they have no unappropriated 
funds'they are empow’ered to build and construct the road by pledging tiio credit of 
the county and levying a special tax on the property to pay for the building of a 
road, pro\d(|ed that tlie amount shall be cliarged to the township through whicli 
the roads are run, and that the tax shall be levied upon such towmship, the tax levy 
not to exceed 10 cents on a hundred dollars and SO cents on the poll. North Carolina 
':also has a highway coimnission, established two years' ago; the commission is cioin- 
, posed of ■ the'' commissioner of agriculture md the State' geologist. ' Its duties are to 
collect and dis«uniiiate information and report to the legislature. 

North I),akota. — A. liill was passed amending the county road .law so as to:provi'd,e 
, that in cou,nties not organised into civil to-wnsliips the board of county coramissiO'ners 
may B.pend not to exceed 5 mihs for road purposes, in addition to thotax of 1 mill in 
counties having a population of 5,000 or more, thus doing away with the old method 
of I'laving tlie work done by the Bopervi'sors. ^ It also repeals' the provision, that .the 
i’oad fund can, only be ex,pended upon a petition of pemom owuiing taxable propei'ty 
.affected. ■ ■ ■ 

pENXsyLVAxiA,— The new’- law provides^ for the app>oin,tme.nt of ,a State higlnvay 
commissioner, who lias to be a practical engineer. His duties.are to collect iiiformatioii,'* 
and compile statistics concerning the character and condition of the highw’ays 
throughout the State., to investigate and determine upon the character of roads '.best 
suitec! .to different sections, to' furnish information to the .various' township, borough, 
and city road and street officials, to. receive j>etitlons, to decide upon the construction 
of roads under tlie provisions of the act. ■ .The sum of $6,500,000 Is appropriated, , to 
].>e ,a],:>]:)ortiGned among tlie different co.unties in proportion to the' mileage of' roads in 
' each 'county, and to be "expended, during .a periodof .six years. Two-thirds of ,, the 
■cost of building the roads is paid by the State, one'-sixih, by the county, and on,e-sixth 
by tlie towns'liip t!i rough w’ hi cli the highway passes. 'Oiie-half oi the .expense of 
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making repair to State roads is to be paid by the State, and tlie balance l)y the 
county and townships in wiricb the road is located. 

Rhode Island, —An appropriation of <$100,000 was made for the construction, 
maintenance, and improvement of highways under tho^ direction of tlie State board 
of puliiic roads which was created l)y the preceding legislature. 

South Carolina. — A bill wuis passed permitting counties to work convicts with, ten- 
year sentences on the chain gang; hitherto the counties had been restricted to con- 
victs with five-year sentences. 

Texas.— An act was passed permitting counties to bond themselves for improving 
and maintaining public roads and for purchasing and constructing bridges. 

Vermont.— The law provides for a State highway commission which has super- 
vision, through the town commissioners, of the expenditure of all moneys appro- 
priated by tlie State for highway improvement, and a State tax for general highwuiy 
improvemen t, wdiieh is redistributed to the towns on the basis of mileage. The to wms 
are required to use their apportionment of State aid in permanent road work, but 
before they receive the apportionment from the State they have to first expend a sum 
at least equal to their apportionment to the satisfaction of the State highway com- 
missioner. The 5 per cent State tax provided for by lawq raised during the year 1901 , 
was $88,621, and during the year 1902, $89,607. 

Washington. — A law was passed, the principal provisions of Avhich, are that for 
liiglnvay and bridge purposes a poll tax of $2 and an, ad valorem tax, to be levied by 
the county commissioners, of not more than 4 mills for general county wmrk and not 
more than 10 mills for district w’ork, shall be paid in cash; that counties, exclusive of 
incorporated cities and towns, shall be divided into not more than four road districts, 
for each of which a supervisor may be appointed, w^ho may make improvement and 
repairs costing less than $160; that all construction, improvement, and repair costing 
more than $150 shall be let by contract, and that all road work shall be under the 
supervision of the county surveyor. 

IBBIGATIOI^ IN 1903. 

By Elwood Mead, Chief of Irrigation Investigations. 

WORK OF THE DEPARTMENT OF AGRICULTURE. 

The irrigation work of the United States Department of Agriculture is under the 
direction of the Office of Experiment Stations, and includes investigations of the 
laws as affecting irrigation and the rights of riparian proprietors, of institutions 
relating to irrigation, of methods of using water, of the removal of seepage and sur- 
plus whalers by drainage, of the use of difierent kinds of power for irrigation, drain- 
age, and other farm operations. 

Leading features of the ’work have been as follows: 

Diitg^of 'Water . — Experiments to determine absolute \vater requirements of plants, 
and effects of using different quantities of water, and of apx)iying water at different 
stages of growth. 

Collection of information as to cost, efficiency, arul duty of pumps and 
different means of developing ]iow'er for their operation. 

Irrigation in foreign countries. — A study of the irrigation laws, practices, and works 
of northern Italy, for suggestions as to improvements in American irrigation. 

Irrk/aiion practice. — All the agents of the irrigation investigation W'ere requested 
to collect information as to the best practices in applying water. .From the reports 
submitted bulletins have been prepared on the use of current wdieels for raising water 
and on preparing land for irrigation. 

Thee Flatte River as an interskile stream. — The Platte River as a typical interstate 
stream was studied for the purpose of determining the effect of diversion in the upper 
Btates upon the flow of the stream in the lower State, and existing rights to the river. 
Report on conditions on the Platte River will aid in the decision of all claims arising 
on' other interstate streanns. 

Irrigafmi in — Cost and efficiency of pumps; storage of storm waiter; 

effects of wdnter irrigation. 

Irrigation in humid Collection of information regarding methods, cost, and 

profits of irrigation of vegetables and fruits. 

Rice. — Rica irrigation in Louisiana and Texas; determination of the effect of salt 
water used during previous year; efficiency of the pumps; inspection of rice ])knta- 
tioiis along the Cooper River near Charleston, S. 0., to determine what can bo done 
Tor their liettennent. The great 'nced of this section seems to be tlie organization of 
the plant^ers in order' that' a uniform system of levees and dikes may lie constructed. 



lEEIGATIOW m 1903. 


573 


Bmlnage , — It has been found that continued irrigation Tvdtbont drainage usually 
brings about a swainiiing of tlie irrigated lands or the rise of alkali in dangerous 
quantities, so that the Department has been compelled to take up a study of drainage 
in connection with its irrigation work. This drainage work has been extended to 
cover the wliole United States. During the year 1903 plans and surveys were made 
for the drainage of lands near Fresno CaL, Sunnyside and North Yakima, Wash., 
in the Glraybull Valley, near Burlington, Wyo., along the Missouri I-liver Valley in 
western Iowa, and along the Santee and Cooper rivers in South Carolina. 

LEGISLATION. 

Galifornia . — The law was changed to allow extension of time for beginning wmrks 
through public reservations and to allow changes of place of diversion of water, of 
use, and of ineans of diversion after notice has been filed; also to provide for disso- 
lution of irrigation districts and for taking over of district property by companies 
formed under the general incorporation laws. 

Colorado.— Under the law maps and statements for proposed diversion of winter 
must be filed with the State engineer and filed with county clerk. The procedure 
for defining water rights for irrigation is extended to include rights for other pur- 
poses, and water commissioners have control of all diversion of water from streams, 
tinder amendments of the law the point of diversion of water may be changed from 
one district to another; division engineers clearly under control of' the State engineer 
replace division superintendents; districts are empowered to buy works and lands; 
petitioners for the organization of an irrigation district must have paid property 
taxes in the district in the preceding year; expenditures of $10,000 to $25,000 must 
be approved by a majority of the legal electors; districts are empowered to lease 
water to parties outside district, to go outside of the State to secure water, and to 
make a second issue of bonds, when necessary, constituting a subordinate lien, with 
first interest payable from sale of bonds; county surveyors are required to survey 
reservoir sites for owners of at least 10 acres, to supervise construction, and annually 
inspect reservoirs. 

Idaho . — A complete code of water la'ws was adopted, providing for the adjudica- 
tion of existing water rights, the acquisition of rights, and the distribution of water 
by State officials. The State is divided into three divisions, and divisions into dis- 
tricts. Water masters manage distribution according to court decrees and State 
licenses. Water-right owners must maintain measuring flumes for water masters. 

To acquire a water right application is made to the State engineer, who is to 
approve it when in proper form, and, after completion of works, to inspect, and issue 
license confirming use of water under the law; hut no license can grant the use of 
more water than can be beneficially applied to the lands for which it is given. 

In suits regarding water rights the State engineer is to make and state measure- 
ments for the court. A provision for suits by water commissioners has been adjudged 
unconstitutional. 

Amendments to the irrigation district law authorize loans from tlie United States 
under the reclamation law and district tax levies, including State lands, for repayment 
of loans or bonds. 

Montana.— The Carey land act board, replacing the arid land grant commission, 
consists of the newly created State engineer, State examiner, and secretary of state. 
The State engineer is to measure the discharge of streams and collect information as 
to flow. 

Nebraska . — Proceedings to divert water w^ere extended to include storage. Taking 
■water contrary to an '‘under assistant’s’^ order was made misdemeanor. Owners of 
irrigation ditches must provide headgate and measuring box, under approved plan, at 
the head of each lateral. Persons holding leases with five years to run are allowed 
to help organize irrigation districts. Districts are empowered to tax State land lease- 
holds and to buy certain bonds with surplus funds. When districts are dissolved 
provision for payment of their debts must be made. 

Nevada. — A new code of water laws was adopted requiring the State irrigation 
hoard to divide the State into divisions, appoint Avater commissioners to give appro- 
priators of water their just shares, and creating a State engineer who is to collect 
claims, make measurements, and define rights to water with right of appeal to the 
courts. The commissioners are under the State engineer. 

Utah . — A new water code was adopted. The State engineer divides the State into 
divisions and districts and appoints division superintendents, who appoint district 
supervisors to distriliute water. The engineer also is to measure streams and diver- 
sion ditches, and may initiate actions for defining water rights to streams so ineasurecL 
The comd, upon notice from the engineer, calls for the filing of claims which are tabu- 



574 YEAEBOOK OF THE ■ DEPAKTMEET ^OF AaKIClTLTlTBE. 


lated by the eugiiieer, and upon a hearing' the court defines the rlghtw of all elaiiiuints. 
Also any' question involving water rights may be. arbitrated. 

Water rights are acquired by application to the . State engineer, wlio to re-fuse 
wlieii no water is, available or detriment to piiblitriiiterests.is pro]>able. .Wlieri, irri- 
gation works, are completed .a permit is issued,. stating flow and time of use. 

Oregon.— A 'law wars passed for. a commission to be .a]ipolntcd to propose cliangc^s 
ill the water laws. 

Wasldngton—Goimiy commissioners are to appoint water coinmiBsIoncrB upon 
application of twelve owners of irrigated land. 

Wyoming . — Proceedings to appropriate water w- ere extended so as to include storage^ 
with privilege of sale for use anywhere. 

COTJHT DECISIONS. 

Under a contract by which the works were to become the property of the contract 
holders when rights sold should ecpial the capacity of the vrorks, the Colorado supreme 
court awarded the works to a company of the contract holders who purchased 
before the capacity was exceeded. 

Tlie hlebraska supreme court detlned the relation of riparian rights and rights of 
div.ersion as follows: . 

The t\TO doeirines stand side by side. They do not necessarily oyeribrow each other, l)Ut one sup- 
pi enieiUs the other. The riparian owner acquires title to his usufructuary interest in the water 
when he appropriates the hind, to which it is an incident, and where the right is once vested it can 
not be divested tjxccpt by some established rule of law. The appropriator neqtiii’es title by appro- 
priation and application to some beneficial use, and of which he can not be deprived except in some 
o.f the inodes prescribed ):>y law. The time when cither riglit accrues must detennino the superiority 
of title as between conflicting claimants. The law of 1889 abrogating the dotvtrine of riparian rights 
did not abolish riparian rights which had already accrued, but only prevented the acquisition of 
such rights in the future. 

The Wyoming supreme court held that rights Ity prior appropriation shoiild be 
recognized regardless of State lines; and held: 

The district court of Wyoming has jurisdiction to adjudicuto the rights of the owuers of land in 
Montana to the water of the stream so far as may be necessary to protect their rights, though the 
court limy not have jurisdiction to enter a decree for quieting tlic title of such owners to the water 
claimed. 


WOEK OF THE DEPAKTJIENT OF THE 1NT.ERIOR. 

Construction of irrigation works by the United States Government was provided 
for by the law approved dune 17, 1902, Tliis work is placed under the direction of 
the Secretary of the Interior, and is earned on under the supervision of the Director 
of the United States Geological Survey. The law sets aside the proceeds of the sales 
of public lands as a redamation fund. The following table showing the approximate 
amount in tliis funcl, and the ainoiinta arising in the several States, is taken from the 
report of the Commissioner of the General Land Olfiee for 190o: 


Stalemenf, of vedomallon fund. 


Stat:ca and Territories. 

lyui. 

1902. 

1 .nsoo, 

juj»pro.Kiimitely. 

Aggri’ignl'C, 

ap{>rt)xliiii.i,t<.*iy. 

Arizona 

58r>, n; 

205, (m). -10 
‘25-1, 8S0. 8.S 

.if'll'l, 187. 25 

iti:'!3,.8:''n.s2 
783, 849, 1 0 

SI 25, 005.33 
1,287,119.80 
1, 139, 007. 45 
1, 149, 007. 15 
07, 553. 10 
.1,324,540.21 
35'1, 030. 82 
35, 879. 3.1 

OW ‘hi 

California 

2S)H' 2 10. :io 

Colorado 

37i; bio. li? 
300, 80:i. 27 
28, 9-1,0, 94 
405, 035. 49 

1 32, 231, 91 

5IO;072.44 
042, 21 8. 52 

Idaho 

2015, d 15. Ikl 

■Kansas ‘ 

20,' 188. 78 
SOT, 212. 21 1 

18; 41 7. 44 
552, bkS. 4'J 

'Montana 

N'Cbraska 

.102,902.21 1 
y, 183. 17 
75 202. 00 

.118; 838. 04 
12, 405. 23 

Nevada 

i4,moi 
ca t an 


InH 107 7 A 

North Dakota 

iiivuhyo 
:170, 164. 93 
304, 988, 02 

am, 271. 20 

778,021.35 
03.8,330.44 1 

1, 228, 843. 89 

2, 45f;, :>.40. 20 
1,821,881.94 
2, 795, 090. 89 
510,982.90 
234, 3 M. 04 
1,891,009. 19 
058, 0.S0. 47 

Oklahoma . 

' 810,080.57 

0.regon 

515, 972. ,44 
194, 288. 17 

1,884,729.83 

South' Dakota 

231), *120. 59 

Utah 

98,410.00 
257, 180, 95 
200,989.59 

48, 408. 38 

87,519.00 
1,099,9.80. 42 
272,923.04 

Wiisfiingtoii 

ra;,907.82 
17.8, 77:b 2.1 

Wyoming 


Total 

3,144, 821.91 

4, 585, 520. 53 

.8,401,493.90 

'10, 191, 880., 34 
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A large iiiimljer of witlidrawals have been made in the various States and Terri- 
tories, and surveys are beii^ig iriade to determine the feasibility of the projects pro- 
posed ill connection with them. Two projects have been approved and contracts for 
a part of the work on each have been let. These are a reservoir at the inoiith of 
Tonto Creek in the Salt River basin, and the Trnckee Canal in Nevada. The fonrier 
will supply water to tlie canals now taking water from the Salt River, and will 
furnish w^ater to 200,000 acres of land. The Trnckee Canal is to take water from the 
Trtickee River to^a reservoir' site on the lo-wer Carson 'River, from 'which the water 
can be taken to the lands to be reclaimed. The areas to be reclaiined have not yet 
been decided upon. 

DISl^OSAL OF LAND BY THE GENEKAL GOVEEKHENT FOK IRKIGATION. 

The United States Government disposes of land for irrigation under two lavrs, the 
desei-t-land law, and the ‘‘Carey law” (act of August 18, 1891). Land disposed of 
under other laws may or may not be for irrigation. During the fiscal year ended 
June 30, 1903, there were original entries of 1,025,825.77 acres under the "desert-land 
hnv, and final entries of 264,533.62 acres. Under the Carey law^ land was applied 
for and segregated, as folio w^s: 


Land apjdied for and segregated under Carey law during the year ended June SO, 1903. 



Applied for. 

Segregated. 

States. 

Number 
of lists. 

Area. 

Number 
of lists. 

Area. 

Colorado 

1 

Arro'?. 

37, S05. 79 


xl cre$. 

Idaho - 


2 

11,892.40 

Nevada 

4 

2, 0S2. 39 


Ore^foa 


89, 228. 57 
14, ()08. 14 

1 

1^4,707.74 

1 

Washington 

2 


W yoiniiig 

3 

210, 740. 56 

1 

1 14,424.94 




Total 

13 

354, 525. 45 

4 

j 111,025.14 






IRRIGATION CONSTRUCTION. 

There are no records of Inlgation eonstrnction. The activity in that line is si) own 
to some extent by tlie records of filings of claims or application in tlie oStatcB w'here 
siidi filings are required. The filing of a claim or application for permit is not neces- 
Barily followed by construction, but the number of filings is some index to tlie 
activity in siicli work. 

Cblorado . — Claims for the diversion of 33,073,15 cubic feet per second and for the 
storage of 2,388,059 acre-feet were filed.. ■ 

"-"-Under the new, law requiring the securing of perm, its to appropriate water 
406 applications were approved in 1903. The plans filed call for the expenditure of 
,13,500,000, and propose tlie irrigation of 1,017,000 acres of ,land.' Under the, irriga- 
tion district law four districts, are in operation and two are being formed- The six 
propose tlie irrigation of 188,000 acres at a,ri expense of $1, 208,000,. , ■ Under tlie 
“Carey act” (28 U. B. 'Stat., 372-422) .six enterprises are under 'construction, provid- 
ing for the irrigation of 420,500 acres at an. expense of 12,750,000. 

Nebrmlcn. — Forty-one .applications, w'ere .received, contemplating the .construction 
of aliout 100 miles of canals, covering 40,000 acres of land. 

lt'Vo'W.«w/.'--Dii'ring 190,3 there wxre issued 502 pennits for new 'Canals, and 179 
perniita for the, enlargement of existing wo.rks. Eighty-five ai)plit,!a.,ti.o,ns for permits 
to construct reservoirs' W’ere 'received' and 'recorded. ' 


' E,XTEXT OF IRRIGATION IN THE UNITEB 'STATES. ' 

The following table, showing the extent of irrigation in the United States 'and" the 
increase 'from 1899 to 1902, is furnished by the Census Bureau of the .Department" of 
Commerce and Labor. The figures' in some cases are s.u.b|ect to 'a final revision, 
,whi,ch 'inay be made from the publications of'th.at "Bureau. It is .not believed that 
any very eoiiBiderable change will 'be made by such revision. ' ■ 
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Irrigation statistics for the Vnited States, 


[Furnisht'cl ])y XT. Census Bureau.] 



1S99. 

1902. 

(hiln. 

Aeres .im- 
gated. 

Cost of 
systems. 

Acres irri- 
gated. 

Cost of 
systems. 

Acres irri- 
gated. 

Cost of 
syMteius. 

Ignited State.s 

7, 7S2, 059 

f.71,514,754 

9,478,852 

ifOO, 049, 405 

1,094,981 

!!f2l,770,985 

Arid States 

7, 203, 273 

04,289,601 

8,409, 198 

77, 3r.8, (123 

1,198,502 

13, 168, 749 

Arizona 

DS5, 390 

4,438,352 

247,250 

4, 0S8, 298 

01, 85'}- 

219, 946 

California 

1,445, H72 

19,181,010 

1,708,720 

23, 772, 157 

202, 848 

4, 590, 547 

Colorado 

1,011,271 

11,758,703 

1,754,755 

14,758,997 

130, 001 

3, 093, 021 

Idaho 

(502, 508 

5, 120, 399 

713, 595 

(k 190, U71 

111,027 

1, 069, 672 

Montana 

tl51,354 

4,683,078 

1, 140, 094 

5, 570, 975 

189, 540 

893, 902 

Nevada 

504, 108 

1,537,559 

570, 001 

1, 700, 212 

05, 883 

168, (553 

New Mexico 

203,893 

4,105,312 

254, 945 

4, 301, 915 

51, 052 

136, 003 

Oregon 

388,310 

1,843,757 

439,981 

2, 089, (109 

05, 883 

IBS, 653 

Utah 

029, 293 

5, S05, 302 

711,184 

7, 252, 582 

81,891 

1, 387, 2S0 

Washington 

135,470 

1,722,309 

154, 962 

2, 330, 758 

19,492 

008,389 

Wyoming 

005, 878 

3,973,105 

773, 111 

4, 701,049 

107, 233 

727,884 

Semiarid State.s ' 

273, 117 

3,192,600 

571, 851 

8,802,424 

299, 034 

5,016,004 

Kansas 1 

23, 620 

529, 755 

28,022 

599, 098 

5, 302 

t)9, 343 

Neltraska 

1 IS, 538 

1,310,098 

215, 910 

2,403,748 

98,272 

1,159,350 

North Dakota 

4, 872 

17,980 

10, 381 

45, 087 

6,512 

27, 107 

Oklahoma 

2,759 

21,872 

3,328 

so, 770 

669 

14,898 

South Dakota 

43,070 

284,747 

63,137 

381, 509 

9,401 

96,822 

Texas o 

49,052 

1,027,608 

230, 170 

5,270,152 

180, 518 

4,248,544 

Bice States 

242,514 

3,743,812 

437, 803 

6,478,358 

195, 289 

2, 731, 546 

Georg^ia 

7,850 

250,213 

8,581 

274,990 

725 

24, 777 

Louisiana 

201,685 

2,529,319 

387, 580 

4,747,359 

1S5, 895 

2, 218, 010 

North Carolina 

3.283 

112,771 

3. 422 

112,905 

134 

134 

South Carolina 

29,690 

851,509 

38, 220 

1,343,104 

8, 530 

491,695 


a This includes rice irrigation. 


PUBMOATIONS OF THE BEPABTMEHT OF AGBIOULTUitE. 

The publications oi the United States Department of Agriculture are mainly of 
three general classes: 

I. Publications issued annually, comprising the Yearbooks, the Annual Reports of 
the Department, the annual reports of the Bureau of Animal Industry, Weather 
Bureau, and Bureau of Soils. 

IL^ (hher departmental reports, divisional bulletins, etc. Of these, each bureau, 
division, and office has its separate series, in which the publications are numbered 
consecutively as issued. They comprise reports and discussions of a scientific or 
technical character, 

III. Farmers’ Bulletins, divisional circulars, rei)rinted Yearbook articles, and otluvr 
popular papers. 

The pul:.)lications in Class I are distributed by theBepartrncntand ]>y Seiiatf>rs ami 
Repre>sentatives in Congress. For instam;!e, of the 500, 000 copies of 'tlHCYearbook 
usually issued the Department is allotted only 30,000, wlule tlie reiiuiining 470,000 
copies are distributed by members of Congress. The Department’s su{)}>l3^ of tlie 
publications of tills class is therefore limited, and consequently has to lie reserved 
almost exeliivsivel}^ for distribution to its own special correspoiidents and in return 
for services rendered. 

The publications of Class 11 are not for distribution by members of Congress, and 
tliey are not issued in editions large enough to warrant free general distrilaition j)y 
the Department. The supply is used mainly for distribution to tliose wlio cooperate 
with the Department or render it some service, and to educational and other public 
institutions. A sample copy of this class of publications can usually lie sent on appli- 
cation, but aside from, this the Department generally finds it necessary to refer 
applicants to the Superintendent of Documents, of wliom further mention is made 
below. 

, ;The' pnMications of Class III treat in a practical way of subjects of particular inter- 
est "to farmers. They are usually issued 'in large editions, and are for frcic general 
distribution by the IH^partinent. T'he .Fanners’ .Bnll(.^'t.i,ns are alBcifordiBtril.'i'ution by 
Senatorsand Representatives in Congress, to eacli of whom is fnrnlslu/d atmually, 
according to law, a ‘quota of several tlumsand copies for di>stributi():u among his 
constituents. 
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A limited supply of nearly all the publications in Classes I and II is, in coinpliance 
with the law, placed in the hands of the Superintendent of Documents for sale at 
cost of printiiig. Applications for these should be addressed to the Superintendent 
of Documents, Government Printing Office, Washington, D. C., and should be 
accoinpanied by postal money order payable to liiin for the amount of the price, 
No postage stamps nor private checks should be sent. The Buperintendent of Doc- 
uments is not permitted to sell more than one copy of any public document to the 
same person. Tlie Public Printer may sell to one person any number not to exceed 
250 copies if ordered before the publication goes to press. Under a recent resolution 
the Superintendent of Documents is permitted, with the appro\'al of the head of 
any Department of the Government, to reprint «any^ public document in numbers 
Butiicient to supply the demand under the restriction of not more than one copy to 
the same person. 

The Secretary of Agriculture has no voice in designating the public libraries which 
shall be depositories of public documents. Of the distribution of documents to such 
depositories, including the x)ublications of thisandall other Departments of the Gov- 
ermnent, the Superintendent of Documents has full charge. 

For publications of the Weather Bureau requests and remittances should be directed 
to the Chief of the Weather Bureau. 

The Department has no list of persons to whom all publications ai^e sent. A 
monthly list is issued on the first day of each month giving the titles of all publica- 
tions issued daring the previous month, with all the explanations necessary to enable 
applicants to order intelligently. This list will be mailed regularly to all who apply 
for it. ^ The Departrneiit also issues and sends out to all wln> apply for them a com- 
plete list of all publications of wdiich the Department has a supply lor free distribution, 
and a similar list of ail the Department’s j)ublicatious for sale by the Superintendent 
of Documents. 


PUBLIC LANDS OPEN FOB SETTLEMENT, 

The figures given in the table belo-w show the location of the public lands in the 
United States still open for occupation under the bomestead and other laws for acqui- 
sition of title by individuals. In general, the lands noted in the column “Area 
surveyed” are available for immediate private occupation under any of the laws now 
in force for grant of title by the Government. The lands scheduled as ‘ ‘ Unsurveyed ’ ’ 
must, of course, be surveyed before a grant can Ije made. The column liead “Area 
appropriated” indicates roughly to what extent the section where the lands are 
located is already settled and under cultivation. 

Applications for and information regarding public lands should be addressed to 
the registers and receivers of the United States district land offices in the places noted 
in the table. Full information should be obtained before any move is made toward 
occupation of these lands. 

The total amount of land disposed of by the Government in the fiscal year ended 
June 30, 1903, was 22,824,299.05 acres, and the gross receipts in payment for it, 
111,024,743.65, of which approximately $8,461,493.90 was turned over to the fund 
for the reclamation of arid lands. 


Lands open for settlemenii, and loeafmi of land offices in the United States, June 30, 1903, 
[Abridged Irom Report of Commissioner of Ceneral .Land Ofliee.] 


Slate and location of otliee. 

■ ! 

Area iinappropriatod , 

Area ai:>prc>- 
priated. 

Area sur- 
veyed. 

Area iin sur- 
veyed. 

ALABAMA. 

Huntsville 

101, 520 
l&f>,900 

5,816,047 

5,874,991 

616,809 

945,006 

7(53,710 

434,028 

Acm. 

Aerra. 

; 7,790,08!’ 

L 24,557,48 ■ 

8,364,008 

2,264,(559 

7,896,131 
■8,224,494 
4, 477, 290 
15,188,652 

Montgomery 


ARIZOX.i. 

Prescott' ' 

1 18, 848, 794 

i 16,463,989 

Tuesori 

AKKAXSAS- 

fiaTodcn 

nardfirit'dle . . 


Harrison 


Little Kock... ' 



1 a1903 37 
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Lands open for sciilanent, and locaflon of land offices in the Vnilcd States, June SO^ 

J90d — C!ontiiiued . 


State* and lucati.oii of d'Hice. 


CALii''Oii^:rA. 

Etii'elva 

Independence.. 

Los Angeles 

Marysville 

Eedding 

Sacramento — 

San Francisco 

Stockton 

Susan vllle... 

Visalia 


COLOKADO. 


Akron 

Del Norte. 

Denver 

Durango 

G I eiuvdod Sp rings . 

Gunnison 

lingo 

Lamar 

Lendville 

Montrose 

Pueblo 

Sterling 


Gainesville 


FLOltTUA. 


IDAHO. 

Blaekloot. 

Boise' 

Cceur d’Alene 

Hailey 

Lewiston 


KANSAS. 

Oolby.... 

DO'dge, City 

•Wakeeney.... ' 


LOUISIANA. 

Natclii todies 

New Orleans 


Marquette, 


O.roolv.ston 
Duluth ... 
St. Cloud . 


Jackson 


Nissjss.ippr. 


jussounr. 

Boomille 

Iron ton 

Springtidd 


TtlONTANA. 


Bozeman . 
Greafialls. 
Helena . . . 
Kalispell . 
■Lewiston . 
.Miles City 
'Missoula . 


NHinUVSKA. 

Alliance, 

Bro.kenb.ow, .... 

Lincoln 


Area unaiiproprlated. 


Area snr- 
veyed. 

A.r(.:;a nnsiir- 
veyed. 

Area afqvro- 
priaied. 


Acrcj?. 

elOTS. 

m), 131 

1S8, 934 

2, 227, 252 

8, 775, U(1 

3, 607, 331 

729, 965 

d,2m, 295 

2,002,271 

0, 012, 715 

700,552 

170, 955 

4, 109, 390 

2, BS2, 250 

26tl, 158 

4, 592, 040 

58.1,379 

82, 482 

2, 324, 039 

3,204,132 

181,129 

10, 749, 506 

327, 680 

36,033 

4,748,040 

2, 730,732 

254,' 412 

1,905,220 

598, 478 

119,149 

6, S8S, 196 

796,864 


2, 220, C36 

2,216,642 

605, 860 

1, 288, 518 

4,620,958 

329, 660 

5, 778, 3('t2 

2,944,728 

468, 611 

693, 361 

C, 156, 543 

1, 266, 296 

1,326,139 

1, 741, 735 

532, 393 

431., 792 

1,650,667 


751,494 

3,155,274 


1,910,720 

1,401,227 

302, 723 

692, 910 

3, 017, 760 

776, :-!03 

064,897 

4.938,529 

6, 240 

5, 172, 169 

967, 603 


, 1,994,897 

1,179,197 

160, 070 

33, 71 J, 114 

3, 658, 729 

2, G70, 8 10 

4. 082,931 

4, 010, 156 

7 , 35 1 . 04.,! 

1, 5(it>, 602 

623, 000 

2, 433, 770 

1, 302, 091 

3, 326. 161 

12, 531, 214 

1, 224, 762 

758,239 

4, 407, 628 

1, 937, 273 

100,760 


6, 550, 020 

664,938 


15, 492, 162 

282, 133 


6, 040, 687 

70,961 

65, 018 

::?,§8n,:i75 

39, 003 


23, 031, 7ti9 

3U( (Mb'* 


36, 33 !, 4 10 

(tiSS, 165 

1, ();:!!, 520 

7, 418,235 

2, 79 j, 382 

Otii.!, 038 

6, 2(! 1, rurj 

3t.*j 'j8U 


12, t».l tl, .'itiu 

112, 720 


29, 172, ^100 

■ 57, 82rs 


26 2!2» ISO 

79, 180 


O'ioGbSOO 

90,158 


7, 4i>7, 682 

1, 917, 050 

1,80.1,8.10 

3, 4 09, 800 

7, 903 

7, 475, 527 

3,384,916 

2, 339, 453 

5, 416, 396 

3, 383, 202 

192, 836 

3, 57(;, 907 

2, 000, 757 

3, 021, 927 

2, 803, 396 

' 2, 207, 399 

3, 142, 676 

I't, 44.4, 786 

2, 3(59, 098 

433, 481 

4, 122 , 515 

1,507,971 

2, 455, 407 


:i,4'.')1.,791, 

2, OiM’u 169 


1,978,55!. 

2, 600 


11, 850, 080 
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Zands open for sdilcmcntj and locaiion of land of tees in the United Stales, June SO, 

190S — Continued . 


! 

static ami Iwatlon of oflice. 

Area unappropriated. 

A,rea appro- 
priated. 

Area .sur- 
veyed. 

Area nnsur- 
veyed. 

NEBIl A SK A—contiiiued. 

Acres. 

Acres, 

Meres. 

McCook 

37(1, 0<S0 


5, 696, 920 

Kortii Flattc 

(!9Ltt?8 



O’Neill 

{> 94 ; 580 


7, 940, 420 

Bidnev 

503, B3S 


2, 762j 522 

Valentine 

2,265,9t>f 


2, 313, 996 

NEVADA. 


Carson Gitv 

30,792,220 

30, 485, 688 

3,075,323 

NEW S’liXICO. 




Clavton 

7, 135, 920 

419,404 

1,291,076 

Lascnatcs ... 

13, 599, 247 

5, 472, 513 

1 ' 437, 720 

Koswell 

8,201,001 

5,801,313 

2, 099 ; 173 

Santa Fe 

10,400,417 

2, 682, 4Si 

13,221,113 

NOilTH DAKOTA. 




Bismarck 

5,050,365 

3, 629, 530 

8, S35, 599 

Devils Lake 

171, 920 


5,101,81)0 

Fartfo 

72 , 000 


7,885, 070 

Grand Forks 

H, 320 


4,' IGO; 900 

Minot 

3, 447 ' 259 

817, 939 

2 ' 837, S22 

( »K LAirOMA. 




Alva 

43, 916 


1, 070, 821 

El re DO 

6, 8LS 


2, 097' 395 

Gntiirie 

90 


2 ; 377. 845 

Kine‘tish(ir. 

126, C59 


3j 593, 924 

Lav\Hoii 

lojesi 


1, 510. 279 

M’lirift'um 

43, 475 


2 ' 050, 840 

Woodward 

2 , SOai 094 


2,049,626 

OHKaoN. 


Burns 

4 , 029, 076 

1,380,719 

1, .815, 757 

Laffrande 

2, 123, 299 

202, 422 

4, 113, 207 

Lakeview 

0, 380, 032 

3,242, 240 

2 ; 017, 308 

Oref.mil City 

455, 018 

141, 690 

5, 079, 846 

li:osel,)urff 

1,069,523 

621, 170 

6, l.»T8, 84 1? 

The Dalles 

3,125,771 

328,826 

4, 169, 6U0 

SoETn DAKOTA. 




ATicrdceii 

92,920 


3, 221, 328 

Chamberlain 

1,286,384 

75,770 

1, 640, 096 

Huron 

33, 331 


4,341,954 

TVIitchell - 

1,080 


7,167,920 

Fierro ' 

3,398,354 


1,M7,889 

Rapid City ' 

7, 710, 186 

306,831 

'2,587,984 

Watertow n 

299 


5, 171, 701 

'UTAH. 




Salt Lake City ■ 

11,526,008 

29, m, 553 

4,984,234. 

'\r.ASll'LNGTON. 




North Yakima 

52.8,743 

758,891 

'' 2,467,453 

Olympia 

70,951 

122,143' 

2,766, 714 

Seattle 

127,917 

239, 039 

3, 2f.')9, 970 

Spokane ■ 

627,043 

1, 824, 996 

4,921,32{') 

Vanooii ver 

266,453 

169, 372 

3, 471,040 

Walla Walla ■ 

558,432 

274, 859 , 

2, '331, '4.1,8 

Watcrviiie ■ 

2,284,646 

1,631,707 

2, 168, 508 

'WISCONSIN. , ’ 




Aslilaiid .......... 

55,860 


2,990,807 

J^la 11 Claire ...... 

23,578 


, 14, 194, 171 

WoilxTUI 

'83,563 


'■ 17,t>l4,4'17, 

'WA'OMING. , . ■ 


BnlTalo 

6,293,333 

' 70.8,897 

1,259, '300 

Cheyenne 

8,697,508 

65,261 

3, 051, Ml 

Dovigias - 

7,471,196 

226, m 

■ 809, W 

EviiDston 

5,735,510 

1,377,025 

' 2,574,868 

Lander 

1,720,433 

136, 090 

. .765,888 

.prindrtrxM* .. 

4,726, OIS 


' 1,002,659 
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FABMEBS^ IirSTITIITES. 

Farmers’ institutes "were held during the year ended June 30, 1903, in all of tlie 
States and Territories excepting Arkansas, South Dakota, Wyoming, Alaska, .Indian 
Territory, and Porto Eico. Tiie following table gives a summary of ilie u'orlv so far 
as reports could be secured. Tiie results .show an increase in tiie :niini],>er of insti- 
tutes held over tiie previous year of 284. 

The metliod adopted ]jy tiie State directors in comparting tlie total atteiidance for 
the year has iieretofore not been unifonn. Thi.s will be corrected in tiie future tlirougli 
the ‘action of the American Association of Ihirmers’ Institute Workers taken at its 
recent meeting in Toronto, suggesting a method of estimating the attendance, wliicli 
all State directors are requested to observe. The resolution proposes that in making 
up tire aggregate attendance the number pre.sent at the liest attended session of an 
institute be taken, and to it be added the one-half of the number present at the ne.xt 
best attended ses.sion. This sum is to be regarded as the total attendance for that 
institute. The sum of the totals of all of the institutes held in the State, computed 
in this way, is to be reported as the attendance in that State for that year. 

This new method lias been adopted by some of the States reporting attendance in 
the accompanying table. The effect has been' to show an apxiarent falling off in 
attendance in some of the States over last year, but the total for the country shows 
an increase of 69,730. 

SlaiiMlcs of farmers^ inslitutefi for season ended June dO, 1903. 


States and Ter- 
ritories. 

Meetings. 

Speakers on State force. 

Funds for in- 
stitutes. 

Reports of 
proceedings. 

]\retlindH of distri- 
bution. 

Total number. 

One day. 

Two days or more. 

Number of sessions. 

Total attendance. 

geo 

o o 

o 

P-T) 

•<1 a 

gs 

rri 

tl 

ft CJ 

e-'o 

&/H 

0) 

'd 

o 

w 

Number of copies. 

Alabama ........ 

22 

22 


50 

2, 618 

11 

§600 

§800 

No. , 



Arizona 

2 



20 

1,000 

4 

60 

2.700 




California - 

60 

12 

45 

254 

20;000 

23 

4,000 

epioo 

Yes. 

i 10,000 

Through agricnl- 












tnral journals and 












State report. 

Colorado ........ 

10 

ft 

4 

20 

1,300 

9 

385 


No . 



Gonnecjtieut 

9 

8 

1 

25 

4, 000 

21 

700 

700 

Ye.s. 

i 5,000 


Dela.ware 

2S 

21 

7 

67 

4, SOU 

19 

SOO 

600 

No-. 



Florida 

21 

20 

1 

42 

2, 900 

oo 

2, 500 

2, 500 


5, duo 


Gei'irie'iji 

15 

14 

1 

32 

3, 500 

S 

1,000 

1,000 

150 



Hawaii 

4 

4 


4 

160 





Idaho 

17 

5 

12 

75 

2, 550 

9 

1,000 

1,000 


i 6, OilO 

JSy niiiil. 

Illinois 

KhS 


lOS 


42, 876 

Si 

IS, 150 

19, 650 




Indiana 

181 

;] 

178 

858 


39 

40, OUO 

lOi OUO 

Yes. 


AMinial Stale 











j out) 

Ueurd of Agrienl- 












inre. 

Iowa, 

(M 


64 

318 

17,750 


7,425 

7, 425 

No. 



Kans'iis 

92 1 

82 

hi 

204 

38,1)85 

ir. 

2, 600 

2, (too 




Kentucky 

s 

' >;» 

6 

1 

2, OOt) 

u 




hi, t too 

S u I'l il t une 1 1 i K loo gri » 




r 






cuitural journals. 

Loutsiana 

50 

4S 

2 

' 131 

13,245 

13 

2, (too 

2,000 


3,500 

Througii !uai li ng 












lis|Mjiiidi?i8titutes. 

Maine. 

10 

40 


83 

5, 846 

9 

3,000 

3,000 

Ye.s. 

6, 000 

State ixoHjrts. 

Ma,rylani(i 

40 


is 

lit; 

n “vv 

7 

4,000 

4, (too 

No 



Massaeimsetts . . . 

120 

120 


154 

12,487 

68 

2, 000 

2, 700 

No.. 



Mlelugan 

284 

213 

7i 

885 

53, 037 

97 

7,500 

7,500 

Yes. 

S, 0(10 

Througdi the insti- 












tutes. 

Minnesota 

100 

85 

15 

288 

35, 171 

13 

10, 500 

18, 000 

Ye.s. 

30, (too 

Tn.stitute Aiuiual. 

Mississippi 

58 

56 

2 

122 

10, OUO 

15 

1, 500 

1,500 

Yes . 

18, 0(JU 

by experiment sta- 












tions. 

Missouri, ' 

127 

50 

77 


25, 400 

31 

4,000 

5, 000 

No 



Montana 

16 

115 


32 

600 

16 

2, 000 

4,000 

Yes." 

5, 000 

At institutcH a,iKl 












lltrongli mails. 

Nebraska 

65’ 

23 

42 

26.S 

25, COO 
983 

33 

4, 000 

6,000 

No.. 



Nevada 

3 


3 

IS 

5 

120 

1,000 

No 



New Hampshire. 

IS 

"is* 


36 

6,300 

14 

1,000 

Yes. 

2, 000 


New Jersey 

31 

12 

*19* 

119 

6, 850 

3S 

2, 0(KJ 

2, (KIO 

No.. 



New Mexico 

3 

1 

2 

13 

375 

5 

125 

No.. 



New York. 1 

412 : 

1,06 : 

206 ' 

1,368 

138, 528 

fi) 

20, OUO 

20, 000 

Ye.s. 

25, 000 

IJy Sia,(::e ' director 

North Ca,rolina . , 

15 

15 

.... 

25 

1,526 

a 

GOO 

1,000 

No,. 


and legiHlaturm 
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Stat islics ojfarmcra' institutes for season ended June SO, 1905— Continued. 


States and Ter- 
ritories. 

. 

Meetings. 

Speakers on State force. I 

Total number. 

d 

CD 

(3 

O 

Two days or more. 

Number of sessions. 

Total attendance. 

North Dakota ... 

19 

3 

IG 

67 

2, 655 

11 

Ohio. 

263 


203 

1, 250 

81, 752 

29 

Okhdimmi, 

29 


6 

36 


6 

(Jregou 

20 

10 

10 

60 

4, 000 

C 

Pennsyl vanla . . . 

327 

49 ; 

27S 

831 

112, 550 

58 

Rhode Island 

1 

1 


1 

20 

1 

vSouth Carolina . . 

50 

60 

.... 

50 

f 5,701) 
t 8,690 

}12 

Term esse 0 

40 




10, 000 

7 

Texas 

(M 



180 

5, 376 


Utah 

40 

'itV 


40 

3, 200 

10 

Vermont 

41 

41 


108 

16, 400 

20 

Virginia 

72 

72 


144 

18,000 

3 

Washington 

12 

3 

"o' 


: 1,800 

3 

West Virginia ... 

158 

23 

135 

632 

! 15,750 

10 

Wisconsin 

120 

20 

100 

566 

55,000 

22 


Funds for in- 
stitutes. 



CD 


$1,500 

16,981 


$4,000 

10,750 


1,000 

800 1,000 
15,000 17,500 


44 

f 150 
\ 1,000 
2,500 
2, 100 
J,500 
5, 000 


2, 500 
5,451 
12,000 


\ 1,000 

5.000 
3, OOO 

1.500 
5, OOO 

3.500 

2.500 

6.000 
12, 000 


.Reports of 
proceedings. 


Yes. 

Yes. 


No, . 
Yes . 


Yes. 

No,. 


No.. 

Yes . 
Yes. 


Yes . 
Yes. 


a 


10, 000 
10, 000 


31, 600 


5. 000 

3.000 


60, 000 


Metliods of distri- 
bution. 


At institutes and 
tbrongh mails. 

By agricultural so- 
cieties and insti- 
• tute officers. 


By legislature.s and 
department of 
agriculture. 


By mail. 
Do. 


Newspapers. 


STATE STAHDAEDS EOB BAIBY PBOBUCTS, 1903. 


States. 

Milk. 

Skim 

milk. 

Cream. 

Butter. 

Cheese. 

Total 

solids. 

Solids 
not fat. 

Fat. 

Total 

solids. 

Fat. 

Fat. 

Fat. 

California 

Per cent. 

Per cf. 

Per ct 

Per ct. 

Per ct. 

Per cent 

Full cream, 30 p. c. fat; half 
skim, 15 p. e. fat: skim from 
skim milk. Fancy euxeerd- 
ed. 

Full cream, 35 p. c, total 
solids to be fat; skim, fat 
less than 85 p. e. of total 
solids. 




\ 




Dist. of Columbia. - 

\ ■ I 

9 

3.6 

9.3 

20 

83 

Ccorgia, 


8.6 

3.6 

Not over 
12p.C. 
water or 
Sp.c.salt. 


Iduhb 


8 

3 




Full cream, 30 p, c. fat (fancy 
exce!>tcd); skim, less than 
30 p. c. fat; fi 1 led , less than 
15 p. c.; adulterated, sale 
proliil)ited. 

Whole milk, 48 p. c. total 

Tllinoisa.. .. 



3 


. fcl5 

80 

Trulia.na 


•9 

3 


80 

solids to be fat. 

Skim, minimum fat 10 p. c. 

TnT,cai . . - 

12.5 

12 

3 


15 

Maxi- 
mum 
water, ..i 
15p.c.; 
salt, 6 p.c. 



3 ! 


15 

80 

Skim, less than 10 p. c. fat. 



Mcitb' 

12 


3 ! 


Maryland c 

12,5 


3.5 






« Condensed milk must contain not less than 8,5 percent fat; evaporated cream containing less 
than 15 p(.^r cent fat must be labeled “ an unsweetened condensed milli.” 

5Coifee (‘.ream sluill cuntain at least 15 per cent fat, and whipping cream at least 22 per cent fat. 
oComlensed milk must contain the eqtiivalentof 12.5 percent of milk solids in crude milk of which 
3.5 per cent shall be fats. 
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fSlale slandards for dairy prodactSj IDOJ — OontiiiiietL 

States. 

Milk. 

Skim 

milk. 

Cream. 

Bn tier. 

(dieese. 

q.\)tal 

solids. 

Soli da 
not fat. 

Fat. 

Total 

solida. 

Fat. 

Fat, 

Fa,t. 

idas'^aelniRetts 

Per C£nt, 
3:> 

Ter ct. 
1>.3 

Perct. 

Per ct 
9.3 

i 'er cL 

Per cent. 


April-September 

32 

9 

3 




12. 5 


3 






Sp. grsiv. 
i.odudia 
13 


Sp. gray. 
1.032-37 




Iiilmiesota. . - 


3.5 

20 

Maxi- 

Full cream, 45 p. e. total 

Missouri 



mum 
%vater, 
IG p. c. 

solids to be fat: skim, fat 
less than 45 p. c. of total 
BoU<ls. 

Full cream, from milk with 
3 p. e. fat; sidrn from milk 
less than 3 p. c. fat. 

Montana 

. 12 

9 

3 

9 p. c. 
solida, 
not fat. 

15 


Nebraska 


3 

15 



N e w H am psliire . . . 

April and Sept .. 
New .lersev 

13 

9.5 


9 




12 






32 







New Yorkb 

32 


3 




Skim, from skim milk. 

Fill 1 crennn, 50 p.c. tiUai solid 
tube fat; .skiin.from. skim 
milk; criavin cheese, milk 
G ]>. c. iniulmum fat. 

Skim, from skim milk. 

North Carolina l> .. 

North Dakota 

12 

32 

3.5 

u. 2a 

3 


18 

15 

82. 5 

Ohio a 

12 


3 


SO 

Full cream, 20 p. e. fat: .skiin, 
le.ss than 20 p. c, fat. 

May and J une. . . 

11,5 





Oregon 

12 

9 

3 

9 

Sp. gray. 
1.038 

s 

20 

Not over 

Full cream, 30 p. c. fat; half 
,skim, 15 to 30 1 ), c.; quarter 
skim, 7i to 15 p. c.; slam, 
less than 71 p. c. Fancy ex- 
cepted. 

Falk‘rcam,32p. c. fa.t; three- 
forirtlis cream, 21 p. c. fat; 
one-half cream, iG p. c. fat; 
one-fourtli cream, 8 p. 
fat; akirn, below S p. c. fat. 
Fancy, le.s8 than 5 i.'ouuds, 
excepted. 

Fat, 15 to 08 p. water. 20 to 
04 p. c.; nsh, 1 to 9 p. e. 

Pennsylvania 

12 


3 

11 p. e. 
water. 

Porto Rico 

12 


3 



80 






. Ma.yi- 
mum wa- 
ter, IG p. 
c.; salt, G 

Rhode Island 

12 


2. 5 



p. c. 


South. (.’jiroJina .... 

S. 5 






South Dakota 

13 

3 


20 

80 

creani, 15 p. (i, solids lo 





!>e hit; skim, fat less tisan 

Utah 

32.5 

12. 5 


3 


20 

83 

4-) |‘. c. 

iSkiai, 7 (e 11 inches in diatii- 
td.er: miuimuiu. ticlght, 9 
inches. 

Vermont 

0. 25 


9 p c 
solida 
not fat. 


May Jind June,.. 

12 






Washing! on 

8 

3 


18 


Fi d 1 c rea m , 30 p. c . f; i ( ; sk i i n , 
15 j>. c. hit, Ihuii'y nX” 
ceihcfl, 

Skim, 10 inches in dianieler, 

9 inches lieig!d* 

Skim, less llutn 20 p, m hit. 

Ylscoiislii 



3 



Wyoming a 

12 


2, 1 



80 

Ma,y and June... 

11.5 













0 In New York, Ojiio, and Wyomin.cr the milk solids of condensed milk inn'-l Ik^ in quiintily the 
equivalent of 12 per cent of milk solnls in crude milk of wliich,. s<tlids 2.5 jtyr emit shall he lV;t. 


^ Condensed mil Jc must contain 28 j>er cent milk solids and 7 per cent kd, 
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ABBOB DAY IK. VABIOUS STATES' AMD TEBBITOBIBS, 

The following tal)le, prc^pared in the Bureau of Forestry, shows the growth of 
sentiment in hivor of a State Arbor Day: 

A^'hor Ikuj in (he several States and Tcfriiories. 


A nnuail obser va iie e . 


Abiljama , 1837 Februao' 22. 

Alaska.. Not observed, 

Arizona Feb. — , IS'Ja Friday following: 1st da 5 ' of April, also Friday following 1st 

day of Febrnary. 

Arkansas Dee. 15, 1895 December 15 (irregularly observed). 

California Observed by separate counties, but not generally. 

Colorado 38tH3 Third Friday in April. 

Coiiiieeticnt 1$8(> Appointed by governor, last Friday in April or first in May. 

Delaware 1901 Appointed by governor, usually in April. 

District of Coliiitibia Not observed. 

Florida Feb. 9,1885 First Friday in February, 

Georgia 1890 First Friday in December. 

Idaho 1885 Last Monday in April. 

Illinois 1888 Date fixed by governor and superintendent of public instruc- 

tion, 

Indian Territory Not observed. 

Indianaa 188*1 Last Friday in Octo]>cr. 

Iowa 1887 Date fixed by proclamation of governor. 

Km lisas., 1875 Do. 

Kentucky 1894 Not regularly observed. 

Louisiana Not observed. 

Maine - 1887 Date f xed by proclamation of governor, nsnnll y early i n May. 

Maryland Apr. 10,1889 In A]>ril. DatefKe.d by laoclanmtioii of govemur. 

Massachusetts 1885 Last Saturday in April. 

Miehlgan. Apr.-—, 1885 Last Friday in April. 

Minnesota, 1895 Date fixed liy proclamation of governor, iniiialiy last of April 

or first of May. 

Mississippi Dee. 10,1902 December 10. 

Mi.ssouri. Apr. 15,1885 Friday after llrst Tuesday in April. 

Montana Mar. 11,1895 Second Tuesday iu May. 

Nebra.ska Apr. 10,1872 April 22. 

Nevada 18S7 Date fixed by proclamation of governor, usually in .ipril. 

New Hampshire, 1885 No date fixed, usually in May. 

New Jersey. Apr. 18,3884 Usually third Friday in April, appointed by go ceriior. 

New Mexico Feb. 15,1891 .Second Friday in March. 

New York .May 3, 1880 Friday following 1st day of May. 

North Carolina October 12, usually observed. 

Nortii Dakota May — ,18.90 First Friday in May. 

Ohio Apr. 27,1882 Second or third Friday in April, 

Oklalioiiia, Second Friday in April. 

Ortigon. A pr. — , 1887 Appointment liy governor In A^prll or I\Tay. 

Pennsylvania 18S7 in October. Avppt.)intment by superintendeiit o,f iiistruction, 

Eliode Maud Apr. 29,1886 Second Friday in May. 

South Carolina Nov. —,1899 Third i^riday in November. 

Boidh XIakota Date fxed by governor. 

Tenneaieo' ' 18.87 ' Date fixed aimualiy hi November, 

Texas ...... Feb. 22,1889 Fcbrimry22. ' 

Utah 1896 April! 5. ■ 

Vornimit 1885 Latter part of April or first of May. 

A^'irghria 1892 

Wagbingtoii ' Irregularly observed; date setbygoverncr; dillcrent dates east 

and west of The. CaseacU^s. 

We.st Virginia 1881 Third F’riday in April and third Friiluy In November. 

W isconsin 1889 Date fixed by governor. 

W'youiing , 1888 Do. 


States and Territories.. 


Winux first 
oliserved. 


ct2\ot sumiially observed until 1896. 
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STATISTICS OF THE PBIHOIPAL 

GORY. 

Com crop of ct)vMr^er^ nmned, 1S9S-190:2, 

S. 

Conntry. 

1S98. 

1899. 

1900. 

1901. 

1902, 

United Slates ; 

1,P21MSA000 :: 

BmheU. 
2,078,144,000 : 

'S>u»U<:U. 
2,105, 103,000 

Budio.h, 

1, 522,520,000 

Bnsheh. 

2, 523,648,000 

U’anada (Oiii:ino) 

Mexico ' 

24,181,1X10 

111,047,000 

22.350.000 

93.438.000 

27.947.000 

92.204.000 

25, 621, two 
93,459,000 

21, 151), 000 
78, 099, 000 

Total North America ' 

2,059,7111,000 : 

2,193,938,000 

2,225,254,000 

1,641,600,000 

2, 622, 906, 000 

Chile 

A rffoiiiiiia ...... 

Uruguay 

9,932,000 
50,000,000 
4,000,000 1 

9,000,000 

00,185,000 

0,000,000 

8, 000,000 
55, 012, 000 
3,035,000 

9,000,000 

68,842,000 

5,576,000 

9, 01)0, two 

1 84,018,000 

'> 4,163,000 

Total South America j 

09,932,000 1 

81,185,000 

66,647,000 

113, 418, 000 

97, 181, 000 

Trance 

Syiaiii 

Portugal 

Austria 

Hungary 

Croatia-Siavonia 

23,49r),000 

14.095.000 

15.500.000 

10.074.000 
127,382,000 

20.822.000 

25.548.000 

24.007.000 
10,000,000 

14.583.000 
115,981,000 

14.080.000 

22.232.000 
26,016,(X)0 
16,000,000 
15,4-16,000 

127, (;5i.>,000 

18. 691. 000 

26.393.000 
23,i:KX),000 
15, 000,000 

17.535.000 
127,389,000 

20.469.000 

23.000. 00(3 

22. 000. 000 
16, 000, 000 
13, 462,. 000 

104,5:16,000 
15, 285, 000 

Tiolirl Austria-Hungary . . . 

104, 27S, 000 

145,244,000 

161, 793, 000 

165,393,000 

133, 293, 000 

Italy 

Ih.)uim:inl;:L 

Bulgaria and E. iloumelia 

SerOa 

B-ussia 

79, (.>-10,000 
101,907,000 

37. 759. 000 

24. 558. 000 

47.918.000 

88.530.000 

27. 721 . 000 

20.402. 000 
15,000,000 

30.912.000 

83. 280. 000 
85, 0-17, 000 
18, 000, 000 

18.472.000 

31.256. 000 

100, 455, OCO 
116,915,000 
25, 000,000 
2.5, 0t.)0, 0(,10 
68,400,000 

71,028,000 
68, 4-!7, DiX) 
IM, 109, 000 
22,000,000 
48,649,0(30 

Total Europe 

509,154,000 

391,090, 000 

465, 102, 060 

5G5, JSl'i, 000 

422,526,000 

Algeria 

Egypt 

Cape Colon V 

347,000 
32, (KK), 000 
2,0(;i,000 

349, 000 
30, 000, 000 
2, 858, 000 

350, 000 
25,000,000 
2,000,000 

350, 0(K) 
30, tHK) 

2, 000, tKX) 

350, 000 
30, 000, 000 
2, UOO, OOO 

Total Africa 

3.1,408,000 

33,207,000 

27, 350,000 

32,350,000 

32, 350, UOO 

Australasia 

9,412,000 

j 

9,780,000 

10,025,000 

itki68,(XX) 

7,817,00*0 

P 

mx;apitulat.ion by continents. 



North America 

Sou 111 America 

Europe 

Africa 

Australasia 

Ihii^hcU. 

. 2,059,713,000 
09,932,000 
, 509,1.54,0(10 

31, 'll IS, 000 
9,412,000 

2,193,938,000 
SI, 185, 000 
391,090,000 
33, 207, 000 
9, 780, (XH) 

BmheU. 
2,225,254,000 
66, 6-17, 000 
465,102,000 
27,35(l,(XiO 
10, {I2r5, 1)00 

Buskds. 
1,641,(KK),(X}0 
113, tlH,tX)0 
5l,i5, 586, (.Hit.) 
32, 350, 00!) 
JO, tos,, 000 

Buahds, 

2, 622, 906, 000 
97, 181, two 
-,122, 526, 000 
32, 350, 000 
7,817,000 

Total 

|2, 0‘':'2, (!!.!), 000 

2, 7.1.2, 200, 000 

|2, 794, 378, OOO 

2, 31:3, 122, 000 

3,183,8)0,000 

oTlie flgiires in tlie foliowin 
Agriculture, except siicdi as oili 

Vhiihlc suprilp of eoni^ U. 

g t.-ibies were furniwiicil Igv 
eru'ise (.Tediied. All prices 

itiicd /S'/nhvt and (kinada^ 

' the lOireau of Statistii'S, I 
are on gold inisi.s. 

fil'd of each moitfh for te 

,)ep;i,r(.iMcnt of 

ii ycaraJ^’ 

IMontii. 

189,1.-1:95. 

1895-181K5. 

1896-1897. 

h:<97-18'.,.iS. 

1898-4899, 

July 

August 

September 

October 

November 

December 

January - 

February 

March. 

April : 

May 

June ' 

limhcb. 
7,793,0tX) 
4, 810, 0(H) 
-b29i>,(X)0 
b,200,0tK) 
3,35:bO(K) 
r),380,0lX) 
12,882,000 

10.733.000 
17,tK)l,0(H) 

10. 330. 000 
ll,(;O2,OU0 

12. 029.000 

Biof.hr.i',1, 

10. 702. 000 
.5,770,000 
0,819,000 
(»; 7(;0, 000 
(>,338,000 

7.381.000 

9.104.000 
n,0:i5,0U0 

17.040.000 

19.290.000 

13.239.000 

11.231.000 

BhuMa 
11,199,600 
13, 246, OOO 
18,608,000 

17.800.000 

23.913.000 
22,6:35, OOO 

26.457.000 

29.725.000 

33.764.000 
32,(i70,000 

21.707.000 
lOfimpm 

Biuthds. 

21.501.000 
20,018,001) 

37. 528. 000 

45.412. 000 
fVi, 980, 000 
49, 0!?.), 000 
48,202, (WO 

53.522.000 
52, 457, (XX)' 

52. 228. 000 
34, 734, (.K)0 
28,288,(XK) 

B/idirh. 

32. 983. 000 

25. 430. 000 

24.043.000 
30,B{2,(IOO 
33, 198, (XX) 

25. 870. 000 
26,dW6,000' 

36.726.000 

44.792.000 

43.618.000 
;M,2:;a,()tK) 

U These tigures rcjjrescut wtocks avai'Ialde at (12 (jf the principni points i 
Ilocky .Mountains, stocks in JMariitol.>a elevatorH, and .stocks afloat- ow iw.kc 
Bnulstrcct’s. 

)f n>*(’iittm!!f,(i(m cast of the 
H n.ud cantils, as reported Ijy 
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Mdhie sapplif of eorri, UnUed Stales and C\ni.ada,Jirst rf each, nioiithfnr ten years— -Ooiid d. 


Mum til. 

im-VM). 

1000-1001. 

1001-1002. 

11)02-1903. 

1003-1904. 


Bushels. 

Bicshds. 

JjHshds. 

Bushds. 

BusJifis, 

juiv,...; : 

21,551,000 

10, 087, 000 

21.522,000 

8,511,000 

13,410,000 

Aii,i';uKt 

17, 087, OOD 

18,013,000 

10,04.8,000 1 

9, 1)13, 000 

11, 715, 000 

September j 

11,070,000 

8,700,000 1 

10,470,000 

3,823,000 

9,487,000 

October ' 

10,«0‘2,000 

11,100,000 

21,215,000 

4, 007, 000 

15, 063, (100 

No'vem1,)(}r 

18,78.8,000 

11, 001, 000 

10, 137, 000 

4, 229, 000 

12, 147, 000 

December * 

17,555,000 

12, 791,000 

10,500,000 

4, 552, 000 

9, .817, OOO 

Januarv 

10,024,000 

14,313,000 

10, .825, 000 

9,3)5,000 

9, 547, 000 

February 

20,110,000 

21, 050, OOO 

17,107,000 

11, 535, 000 

12, .807, 000 

March 

28,840,000 

27, 538, 000 

15,270,000 

15, ISO, 000 

10, COO, 000 

April 

31,883,000 

2.8,947,000 

13,540,000 

13,901,000 

16, 571, OOO 

M'tU' : 

SO, 410, 000 

24,544,000 

0,003,000 

0,4.54,000 


Julie 1 

18,280,000 

21, 904, 000 

6,317,000 

7,039,000 ! 

i 






Condltlori of the corn crop} of the United States, monthly, 18S9-1903. 


^ Year. 

July. 

Aug’. 

Sept. 

Oct. 

Year. 

July. 

Aug-. 

Sept. 

Oct. 

Year. 

July. 

Aug-. 

Sept. 

Oct. 

18S9 .... 


9b S 

90. 9 

01.7 

1894 ... 

95. 0 

CO.l 

63. 4 

64.2 

1809... 

86. 5 

80.9 

85. 2 

82.7 

1890 .... 

i 03.1 

73.3 : 

70. 1 : 

70. 6 

1805 ... 

90.3 

102. 5 

96.4 

05. 5 

lOtX)... 

89.5 

87.5 

80. 6 

78.2 

1801 .... 

1 02.8 

00. 8 

01. 1 

02. 5 

1806 ...1 

02.4 

06.0 

91.0 

90.5 

1001 ... 

81. 3 

54.0 

51. 7 

52, 1 

1.802 .... 

1 Sl.l 

,82. 5 

70. 6 

70. 8 

1897... ! 

82.9 

‘ 84. 2 

70.3 

77.1 

1002... 

87.5 

86. 0 

84.3 

70. 6 

1803.... 

1 03.2 

87. 0 

76, 7 

75. 1 

1S0S...| 

00.5 

87.0 

81. 1 

82.0 

1903... 

1 

: 79.4 

78.7 

80.1 

80. S 


Aenmje, pyrodnetkm, value, ^ndecs, and cuports of corn of the United Slates, 1866 - 1002 , 




Aver- 


Aver- 

age 

farm 

price 

per 

bu.sli- 

cl, 

Dec. 1. 


Chicago cash price per 
bushel, 2. 

Domestic 
expoi’ta, 
including 
corn meal, 
fiscal 
years' be- 
giiming 
July 1. 

Year. 

Acreage. 

age 

yield 

"per 

acre. 

Production. 

Farm value, 
Dec.l. 

December. 

Klay of 
follotving 
year. 






Low. 

High. 

ow. 

High, 


A cm. 

Bn8i. 

Bmhds. 

Cents. 

Dollars. 

Cts. 

Cfs. 

CIS. 

Cfs. 

Bmhels. 

1866 .... 

34,306, 538 

25.3 

867,046,295 

47.4 

411,450,830 

53 

62 

64 

79 

16, 020, 947 

1867 

32, 520, 240 

23.6 

768,320,000 

57. 0 

437,760, 763 

61 

65 

61 

71 

12, 493, 522 

1868 .... 

34, 887, 246 

20.0 

906, 527, 000 

46. 8 

424, 056, 649 

38 

58 

44 

51 

8, 280, 665 

1860 .... 

37, 103, 245 

23,6 

874,3-20,000 

59. 8 

5-22, 550, 500 

56 

67 

73 

85 

2, 140,487 

1870 .... 

38, (.546, 077 

2S.3 

1,004,255, 000 

19. 4 

540,520,456 

41 

59 

46 

52 

10, 676, 873 

1871 .... 

31, 001, 137 

29. 1 

001,808, 000 

43. 4 

430, 355, 910 

30 

39 

38 

43 

35, 727, Oil) 

1872 ,... 

35, 526, S3G 

30, 8 

1,092,719,000 

35.3 

385, 736, -ilO 

27 

28 

34 

39 

40, 154, 374 

1S73.... 

30, 197, 14S 

23. 8 

932,274,000 

44.2 

411,961,151 

40 

49 

49 

50 

85, 085, 834 

187',t .... 

41, 036, 018 

20.7 

850,148,500 

58. 4 

406,271,255 

64 

76 

53 

67 

80, 025, 036 

1875.... 

44,841,371 

20. 5 

1,321, 069, (WO 

36.7 

481, 674, 804 

40 

47 

41 

45 

50, 910, 532 

1876 .... 

49, 033, 364 

26.2 

1,283,827,500 

34.0 

436,108,521 

40 

43 

43 

56 

72, 652, 611 

1877 

W, 360, 113 

26.7 

1,842,658,000 

34.8 

4(37,(536,230 

41 

40 

35 

41 

87, 192, m 

1878 

51,585,0tK> 

26.0 

1,388,218,750 

31.7 

440,280,517 

30 

32 

33 

36 

87,881,892 

1870 .... 

53, 085, 450 

29. 2 

1,M7,001,790 

37.5 

580,486,217 

39 

431- 

32^ 

361 

5)9. 572, 329 

1880 .... 

62, 817, m 1 

27.6 

1,717,484,543 

39.6 

679,714,499 

m 

42 

4U 

46 

03,648,147 

ISSl 

64,262,025 i 

18.6 1 

1,104,916,000 

63.6 

759,482,170 


631 

60 

76f 

•14,310, 683 

1S82 . 

65,650,545 i 

24.6 i 

1,617,025,100 

48.5 

783, 867, 175 
658,051,485 

491 

61 

531- 

56! 

41,655, 6.-;3 

1S83-... 

68, 301, 880 

22.7 

1,551,066,805 

42,4 

64i 

631 

621 

57 

46, 258, 606 

18S4 .... 

60,683,780 

25.8 

1,705,52.8,432 

35.7 

(340,735,859 

341 

401 

441 

40 

52,876,456 

1885 

73,130,150 ! 

26.5 1 

1, 036, 176, 000 

3-2. 8 

635, 074, 630 

36 

42| 

311 

361 

64,820,617 

1886 .... 

75,(394,208 

22.0 

1,665,441,000 

36. 6 

610, 311, (KK) 

351 

38 

36J 

89| 

41, 368, 584 

1887 .... 

72,392,720 ' 

20.1 

1,456,161,000 

44.4 

646,106,770 

47 . 

51 1- 

54 

60 

25, 360, 869 

18S8 .... 

75,672, 763 

26.8 

1,987, 790,000 

34/1 

677,661,580 

.331 

351 

33| 

351 

35 

70, 841, 673 

1880 

78,310,651 

27.0 

2, 112,892,000 

28.3 

697,018,829 

291 

35 

321 

1()3,4:18,,7C9, 

1890 .... 

71,070,763 

20.7 

1,489,970,000 

50.6 

754,433,451 

471 

53 

55 

691 

3-2,041,529 

1891 .... 

76/204,515 

27.0 

2,060, 154,000 

40.6 

836,489,228 

39f 

59 

401 

«100 

76, 602, .285 

1892 .... 

70, 626, 658 

23. 1 

1, 628, 464, 000 
1,819,496, 131 

39,4 

042,146,630 

40 

421 

301 

441 

47, 121,. 894 

1893 .... 

72,036,465 

22.5 

36,5 

591,625,627 

341 

861 

'86! 

381 

66,480,529. 

1894 .... 

62, 582,260 

19.4 

1,212,770,05*2 

45.7 

554,719,162 

, 441 

471 

471 

651 ' 

28,585,405 

1895 .... 

82,075, 880 

26.2 

2,151,138,580 

25.3 

544,985,534 

25 

261 

271 

291 ' 

101,100,375 

1S96 . . . . 

81,027,156 

28.2 

2,283,875,165 

21.5 

491,006,967 

22F 

231 

23 

'251 

178,817,417. 

1897 .. -- 

80,005, 051 

23.8 

1,902,067,933 

26.3 

601,072,952 

■25 

27| 

32| 

37 ; 

212,055,543 

1898 .... 

77,721,781 

24. 8 

1,924,184,660 

28.7 

652,023,428 

S3| 

38 

321 : 

341 ' 

177,255,046 

1890 .... 

82,108,587 

25. 3 

2,078,143,933 

30.3 

629,210,110 

30 

311 

86 ; 

401. i 

213,1-23,412 

1900 .... 

83, 320, 872 
01,840, 928 

25. 3 

2,105,102,516 

35.7 

751,220,034 

351 

401 

,421 

681' 1 

IKl , 405, 473 

1001 .... 

16.7 

1,522, 510,891 

60.6 

021,655,768 

621 

671- 

501 

f>4| ,1 

28,0-28,638 

1002 . . . . 

94,043,(313 

26.8 

2, 523, (>18,312 

40.3 

1,017,017,349 

431 

674 

44' 

46 1 

76,630,201 

1003 .... 

88,001,003 

25, 5 

2,244,170,925 

42.5 

952,808,801 

41 

43/ 




ucoincideut with ‘"comer.’ 
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Acreage, production, V(duc, and distrihntion of corn of the United States, in ISOS, hy Staler. 


St'!! tea un<I Tern- 


Crap of 1903. 


Sb:)elc in .birmej’s’ iiand:' 

torie.s. 

Acreage, 

Production. 

Value. 

Mill*. 1,1904. 

IMri'ine 

*4c)vts*. 

1 1,(»2() 

Bitshds. 

441,705 

Dollars. 

291,525 

JkisJids. 

57,422 

Per cent, 
i:;. 0 

New Hami^sliii'e 

29,049 

610, 029 

381,318 

146, 407 

21.0 

Vermont 

GO, 027 

1,404,632 

870, S72 

29:1, 973 

21.0 

Massaehiisctt.s 

44,803 

1,075,272 

700, 680 

193, 519 

18. 0 

Kliodo Island 

Connecticut 

10,012 

301,301 

241, 102 

51,231 

17.0 

55,056 

1,233,254 

826, 280 

320, 646 

26. 0 

New York 

619, 421 

15,485,525 

9,291,315 

4, 645, 658 

30. 0 

New Jersey 

272,276 

6,534,624 

3,724,736 

2, 025, 733 

81.0 

Peimsyl vania 

1,456,655 

45,447,636 

25,905,153 

14, 543, 244 

32. 0 

Delaware - 

185,263 

5,094,782 

2,496,419 

2, 802, 10;3 

55.0 

Maryland 

622,692 

17,871,260 

39,740,702 

9,114,343 

7,327,217 

41.0 

Virffinia 

1,822,%S 

21,062,572 

17,088,502 

43.0 

North. Carolina 

2, 625,482 

38,594,585 

23, 542,697 

16, 9S1, 617 

44.0 

Sou til Carolina 

1,807,579 

18,618,064 

12,846,464 

8,005,768 
22, 117, 628 

4:k 0 

Georgia 

3,938,324 

46,078,391 

81,794,090 

48.0 

Florida 

614,448 

6,083,035 

4, 440, 616 

2,554,875 

42.0 

Alabaina 

2,820,011 

41,736, 163 

23, 789, 613 

22,120,166 

53. 0 

Mississi'ppi 

2, 165, 667 

89, 818, 27:; 

21,518,067 

21,916,550 
10, 337, 025 

55.0 

Louisiana 

1,356,209 

27, 9:I7, 905 

10,203,985 

37. 0 

Texas 

5, S.16, 146 

140, 750, 733 

67,560,352 

57, 707, 891 

41. 0 

A-rkansas 

2, 300, S26 

48,212,663 

24, 5SS, 458 

20, 249,318 

42. 0 

Tennessee 

3, 203,565 

75, 2S3, 778 

36, SS9, 051 

31, 019, 187 

42. 0 

West Virginia 

743, 099 

16, 794, 037 

10, 718, 184 

5,542,032 

3;.). 0 

Kentucky 

3, 103, 210 

82,545,546 

46, 225, 506 

33, 018, 218 

40. 0 

Oliio 

2, 976, 208 

88,095, 757 

41,405,006 

29, 071, COO 

33.0 

J-lieUigan 

1,319, 768 

44, 212, 228 

20, 337, 725 

15,474,280 

35. 0 

Indiana 

4, 294, 605 

142,580, 886 

51,329,119 

54, 180, 737 

38. 0 

Illinois 

8,201, 473 

264,087,431 

95,071,475 

108,275,847 

41.0 

Wisconsin 

1, 489, 401 

43, 6::;9, 449 

18,761,963 

12,219,016 

28. 0 

Minnesota 

1,439, 112 

40, 726, 870 

15, 476, 211 

11,403,524 

28. 0 

Iowa 

8, ISO, 365 

229, 218, 220 

87, 102, 924 

68, 7()5, 4( 1(3 

30. 0 

Missouri 

6, 260, 481 

202, 839, 584 

68, 965, 459 

73,022,250 

36. 0 

Kansas 

6,706,524 

171, 687, 014 

61, 807, 325 

61,807,325 

36. 0 

Nebraska 

6, 629, 982 

172,;-;79,532 

48,26t),269 

63,780,427 

37.0 

South Dakota 

1, 530, 076 

41, 618, 067 

14,566,323 

14,566,323 

35. 0 

North Dakota 

86, 008 

2, 167, 402 

910,309 

390, 132 

IS.O 

Montana 

3,788 

91, 291 

56, 600 

i 18,258 

20, 0 

Wyoming 

2, 3G0 

45, 784 

26, 655 

2,747 

6. 0 

Colorado 

112,226 

2, 222, 075 

1,199,920 

466, 636 

21. 0 

New Mexico 

39,862 

956. 6S8 

717, 516 

sot'., 140 

32. 0 

Arizona 

8, 702 

194, 925 

175,432 

37, 036 

19.0 

Utah ' 

11,134 

238,268 

166, 788 

40, 506 

17.0 

Idaho 

5,091 

175, 640 

100, 115 

26,316 

15. 0 

Washington 

9,914 

229, 013 

125, 957 : 

41,222 

18. 0 

Oregon." 

17,3S(> 

448,559 

300, 535 

85, 220 

19. 0 

Galiforniii 

57,888 

1,777,162 

1,315, 100 

26t5, 574 

15.0 

Oklalionui 

1,491,339 

31, 748, 199 

13, 204, 316 

7,992,086 

23. 0 

Indian Territory 

1, 518, 880 

42. 072, 976 

16,408,461 

15, 146, 271 

36. 0 

United State.s'.. 

8.S, 001,993 

2, 2-14, 176, 925 

952, 868, SOI 

839, 052, 875 

37.4 


out 

of rouiity 
Jiiishuh, 


8 , 01-1 


;50'), 711 
261,385 
1,803, 429 
2, 190, 73G 
5, 182, 005 
4,371,477 
771, 892 
558, 5:12 
2,303, 920 
301, 152 

1. 009. 447 

1.195.448 
558, 758 

10, 890, 088 
3, 857, 013 
12, 015, 404 
839, 702 
7, 429, 099 
17,019,151 
;i, 530, 978 
41,348,457 
129, 402, 841. 
1 , 7';{5, 578 
2, 850, 881 
13, 753, 093 
22,312,354 
41,204,88;; 
08,951,813 
7,491,252 
05, 022 
913 


44, 441 
47, 83':t 
1, 949 
2, 383 


2, 290 
8,971 
319, SS9 
2,432,374 
4,028,027 


419,877,25(1 


A. !'('}'< ([fe jfJi'Id pr 

/' (hU'C 

(>f corn hi Iht 

Uni /i'll /Slnh 


Inj SUdes. 

States !U'!d O’erritorie;-'.. 

I ;i894. 

1895. 

1896. 

1897. 

1,898. 

1 89 V). 

Dion. 

1901. 

Did2. 


JUi.sh. 

Jkfs/f. 

J hi. 'ill. 

Ilns/i. 

./kdih. 

Pfis/i. 

i'ush. 

J'.ush. 

Hus ft. 

Maine 

39. 9 

42.0 

37. 0 

37. 0 

40. 0 

36. 0 

36. 0 

39. 1 

2!. 7 

New Hajnpsliire 

31. ;; 

40. 2 

42. 0 

31. 0 

41.0 

39.0 

37. 0 

38. ,5 

1*.*'. l\ 

Vermont 

40. 8 

45. <; 

41.0 

35.0 

43. 0 

36. 0 

40. 0 

40.0 

21.8 

Mas.sjiehn.setts 

34.5 

4 ;;. 9 

43. 0 

32, 5 

40. 0 

36. 0 

38. 0 

40. 5 

■‘.I , ;i 

Jlliodc Island 

31.4 

30. 9 

34.0 

31.0 

31.0 

31.0 

::2 . 0 

32. 1 

28. 4 

Connectic'ut 

31.0 

37. 9 

38. 0 

31.5 

37. (J 

39. 0 

38. 0 

39. 0 

31 . 5 

New York 

28 2 

35. 6 

34,0 

31. 0 

3 ::. 0 

31.0 

32. 0 

:i:!, (1 

25. 0 

New Jersey 

33. 1 

SS. 0 

33. 0 

31.5 

37. 0 

39. 0 

3(3. 0 

3.6. 9 

34.5 

XVnnsyl vania 

32, 0 

33, 5 

40. 0 

36.0 

37. 0 

32. 0 

25.0 

35. 0 

36. 1 

Delaware 

22. 0 

21.0 

22. 0 

29.0 

25.(1 

22. {» 

21.0 

3.0.0 

2.8. 0 

Maryland 

22. 9 

26. 8 

;;2. 0 

33. 0 

31.0 

32, 0 

26. 0 

31. 2 

32. 4 

Virginia 

19.1 

18. 6 

21.5 

18.0 

22. 0 

211, 0 

Jll.O 

2'.'!. !'l 

22. 0 

North Carolina 

13.4 

14. 5 

12. 0 

13. 0 

11.0 

DU) 

12.0 

12.0 

13.9 

South Carolina 

11.2 

11.1 

9, 0 

9. 0 

10. 0 

9.0 

7.0 

6. 9 

,10.4 

Georgia . 

11.7 

Ki. 0 

11.0 

1 1 . 0 

9, 0 

10. 0 

JO. 0 

10. 0 

9. 0 

Florida - . 

:u). 1 

11.2 

It). 0 

8.0 

9. 0 

10.0 

’ 8. 0 

9. 0 

S. 6 

Alabaina. 

1 : 1.7 

15.9 

12.5 

12. 0 

15. 0 

12. 0 

11.0 

10. 9 

.8, 1 

Mississippi 

17.2 

15.8 

13. 5 

14.5 

18.0 

1(1, 0 

11.0 

lo. 9 

! 1 5 

Loiiis:inna, 

16.2 

18, S 

13. 0 

17.0 

18.0 

18. 0 

r;. 0 

13. 7 

12. 5 

Texaa 

19. 1) 

26. 4 

9. 5 

18.5 

25. 0 

18. U 

18, 0 

11.6 

8. j 

Arkansas 

19. 2 

21.5 

5 

16.0 

20.0 

20, 0 

19, 0 

8. 1 

2! . 3 

Tennessee! 

21.9 

25. 0 

23. 0 

21.0 

26. 0 

2(6 0 

I'd,, d 

11.2 ! 

21 “ 1) 

West Virgifiia 

;iH.5 

21.2 

3(1. 0 

24,5 

29. 0 

26.0 

27, 0 

"3, 0 i 

"6. If 

Kentucky — 

23.0 

31.2 

2M, (1 

23. 0 

31,0 

21.0 

26, 0 

!5,0 1 

27, 0 


1 90 ;:. 

;;<>.2 
2 i.{) 
2;;. 4 
2 !. (I 
::o, I 
22.4/ 
25.(1 
21.0 


21. H 

14.7 
!0.3 

11.7 
9. 9 

14.8 
JK. ■! 
20, 0 

2(1. ‘9 
2;:. 5 
;’ 2, 0 
2(5 (i 
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Avcnige yicM per acre of corn in the United States, 1S94-190S, 7^^ Continued. 


State,'! and '']'<* rri to rio.s. 

I.SIM. 

1895. 

1S9<;. 

1897. 

1898. 

1899, 

1900. 

1901. 

1902. 

1903. 


Ilurh. 

Hunk. 

liudi.. 

ih/s/n 

Jiiwh. 


JM. 

Bush. 

Bush. 

Bush. 

Ohio 

2(5. :? 

32. t; 

41.0 

32.5 

37.0 

36. 0, 

37. 0 

26. 1 

38. 0 

29. 6 

M:iehi!j;a,ii 

2n. 2 

33. S 

38.0 

31. 5 

34. 0 

25. 0 

36. 0 

34. 5 

26. 4 

33.5 

India/MU.... 

28. 9 

32. 8 

35.0 

30. 0 

36. 0 

38. 0 

38- 0 

39.8 

37.9 


Illiuoia 

28. 8 

37.4 

40. 5 

32.5 

30.0 

36. 0 

37.0 

21.4 

38. 7 

32. 2 

Wiwnunsln ' 

20. 7 

31. 8 

37.0 

33. 0 

35.0 

35. 0 

40. 0 

27.4 

28. 2 

29.3 

Miime^ujU'i 

18. 4 

31. 2 

30. 5 

26. 0 

32.0 

33.0 

33. 0 

26. 3 

an, s; 

28.3 

'{ow'a, 

15. 0 

35, 1 

39. 0 

29. 0 

35. 0 

31 0 

38. 0 

25 0 

32 0 

9 SI 0 

Minsouri 

22.0 

30.0 

27.0 

26. 0 

26. 0 

20.0 

28.0 

10.1 

39. 0 

si 4 

Kansas 

11.2 

24. 3 

28.0 

18.0 

16.0 

27.0 

19.0 

7.8 

29.9 

25,6 

Nebraska 

0. 0 

10. 1 

37.5 

30.0 

21.0 

28. 0 

26. 0 

14.1 

32.3 

26.0 

South. Dalvota 

4.2 

11.1 

26.0 

24.0 

28.0 

26.0 

27.0 

21.0 

18.9 

27,2 

North Dakota 

19.2 

21.3 

35.0 

17.0 

19.0 

23.0 

1(5.0 

22.6 

19.4 

25.2 

Montana 

82. 7 

25. 0 

26.0 

18.0 

28.0 

23,0 

15. 0 

25.0 

22. 0 

24.x 

Wyoming 

30. 0 

27.5 

25.0 

12.0 

16. 0 

22. 0 

34.0 

39.5 

19. S 

19. 4 

Colora,<lo 

19.7 

20.7 

16.0 

19.0 

18.0 

17.0 

19. 0 

17.1 

16.5 

19.8 

New M.exico 

19.1 

27. 2 

16.0 

27.0 

21.0 

20.0 

22.0 

31.6 

■ 22.0 

21.0 

Arijcniia 








18. 0 

20. 2 

9*> a 

Utah 

21. 4 

20.3 

25.0 

22.0 

21.0 

20.0 

20.0 

19. 4 

20.1 

21. 4 









23. 0 

24. 7 

31.5 

Waslvington 

20. B 

17.1 

iio 

18.0 

32.0 

23.0 

20. 0 

17.5 

23.0 

23.1 

Oreac)!! 

25.4 

20. 4 

22.0 

25. 0 

24.0 

22. 0 

23.0 

20. 8 

23. 4 

25.8 

California 

19.3 

34.6 

37,0 

31.5 

26.0 

27.0 

25.0 

31. 0 

30,5 

30.7 

Oklahonia 






19,0 

26. 0 

7.3 

25, 8 

23. 3 

Indian Torritoi*y - 








12.0 

24. 9 

27.7 












Genera,] average 

19.4 

26.2 

28.2 

23.8 

24.8 

25.3 

25. 3 

16.7 

26.8 

25.5 

Average vcdtie per acre of corn in United States, based tqmi farm mine Dee. 

1, by States. 

States and Territories. 

1891. 

1895. 

1890. 

1897. 

1898. 

1899, 

1900. 

1901. 

1902. 

1903. 

Jilaine 

flS. 73 

i|;22. OvS 

-117. 30 

i?!?. 39 

S19.20 

: 51 s. 00 

«19.80 

f29. 94 

816.06 

819. 93 

New Hanipslare. 

20. 07 

20. 50 

18. 90 

15.80 

18. 80 

19.11 

20. 72 

30. 03 

17.01 

13. 23 


28.15 

21. 89 

15. 58 

15. 05 

18. 92 

16. 92 

20. 00 

29 20 

14.82 

14. 51 

Massachusetts 

21, 05 

22. 83 

19.78 

15. 28 

19. 60 

.18. 30 

20. 52 

si). 78 

23. 10 

45. S4 

Rhode Island 

23. 55 

17.80 

16. 66 

16. 74 

21. 76 

16. 43 

21.44 

24.40 

22. 15 

2’1. 38 

Connecticut 

21. 08 

19.33 

16. 90 

15. 43 

19.24 

19. 50 

20. 90 

29.25 

23:31 

16. 01 

New York 

17. 20 

10. 02 

12. 92 

12. 40 

14. 19 

13. 95 

15. 04 

23. 76 

16. 75 

15 . 00 

New Jersey 

17, 87 

13. 86 

11.88 

11.97 

14.80 

15. 60 

14.85 

24.35 

19. 32 

13. G8 

Pennsylvania 

17. eo 

13. 07 

13.20 

22. 24 

14. SO 

13.12 

11. 25 

21.70 

20. 94 

17. 78 

Delaware 

9. 90 

7. 14 

5. 50 

8.70 

7.75 

7. 48 

9.12 

17.10 

18.72 

13, 48 

Maryhiml 

11.45 

9. 92 

10.24 

9.90 

10.85 

11.52 

10. 66 

19, 84 

10.52 

14.64 

Virginia, 

8. 98 

6. 8S 

6.88 

6,84 

7.70 

7.60 

7. S4 

13. 10 

11.44 

11. 55 

North Carolina 

C).30 

5. 51 

4. 44 

5. 59 

6.02 

6. 11 

6. S't 

S. 76 

8. 34 

8.97 

Sou til Carolina 

7. 28 

5. 11 

4. 14 

4.41 

4.60 

4. 50 

4. 48 

5. SO 

7. 18 

7.11 

Georgia 

0.79 

5. 33 

4. 73 

5.2S 

4.32 

5. 00 

5.70 

8. 20 

6. 57 

8,07 

Florida 

7. 17 

5. 20 

5.30 

4.40 

4. 50 

5. 30 

4. 80 

7. 65 

0. (12 

7.23 

Alabama 

7.20 

5. 88 

5. 63 

5.52 

6. 15 

5. 64 

6. 38 

8. 89 

5. 63 

8.44 

Mississi}>[,d 

8.43 

5. 85 

6. 94 

6. 63 

7. 02 

7. 36 

6, 38 

8. 07 

7.02 

9. 9-4 

Louisiana 

10. 01 

7. 21 

6. S5 

7.65 

7.38 

7.92 

S. 50 

10. 27 

8. 25 

11. 95 

Texas 

10. 04 

8.18 

3.90 

7.68 

8.50 

6. 48 

8. 46 

9. 2S 

5. 35 

11, 62 

Arkansas 

9. 02 

.6. 88 

4. 99 

6. 40 

5. 80 

7. 60 

8.17 

6. 56 

10. 44 

10.66 

Tennessee 

8.54 

6.75 

6,44 

7.50 

7.64 

7.80 

9.80 

9. 23 

10. 29 

11. 52 

West Virginia.-... 

10. 55 

9.68 

10. 20 

9.80 

10. 78 

11.70 

13.50 

14.95 

14.31 

14. 46 

Kentucky 

30. 12 

8. 12 

7. 00 

8.06 

8.37 

7.77 

10.40 

9. 52 

11. 34 

14, 90 

Ohio 

11.31 

8.80 

8.61 

8.12 

9.99 

10. 80 

12.58 

14. 88 

15,96 

13. 91 

M'ichigjm 

11 . 00 

10. 82 

9.12 

8.50 

11. 56 

9.00 

13. 32 

17. 94 

13. 73 

15. 41 

Indiana 

10, 09 

7,54 

6. 65 

6.30 

9.00 

10.26 

12. 16 

10. 89 

13. 64 

11.95 

Illinois 

11.23 

8.23 

7.29 

6. 83 

7.50 

9. 36 

11.84 

12.20 

13. 93 

11.59 

Wisconsin 

9. 32 

9. 54 

8.14 

8. 25 

9. 80 

10.50 

13.20 

14. 25 

14.10 

12. 60 

Minnesota 

7. 91 

G.24 

5. 79 

6.24 

7. 6S 

7.92 

9.57 

11. S3 

9.12 

10. 75 

Iowa 

0.75 

6.32 

5.46 

4.93 

8.05 

7.13 

10.26 

13.00 

10.56 

10. 64 

Missouri 

8.80 

7.20 

5.40 

6.24 

7.02 

7.80 

8. 96 

6. 77 

12. 87 

11.02 

Kansas 

4. 82 

4. 62 

6.04 

3. 96 

4.16 

6 . 75 

6. 08 

4. 91 

10. 17 

9. 22 

Nebraska 

8,00 

2.90 

4.88 

5. 10 

4.62 

6.44 

8. 06 

7. 61 

9. (.19 

7. 28 

South Dakota 

1.93 

2.55 

4.68 

5.04 

6.44 

6.76 

7.83 

9. 45 

7.75 

9. 52 

North Dakota 

8.45 

5.11 

8. 75 

5. 44 

0. 84 

7,59 

6. 72 

10. 40 

8. 73 

10. 58 

Montansi 

20. 81 

18.75 

15. 60 

11. 70 

18.48 

11. 96 

S. 85 

22. 50 

15.84 

14. 94 

Wyoming 

19.50 

15.67 

19. 50 

6.00 

8.80 

9. 46 

20.40 

28. 44 

11.68 

11.25 

Colorado 

12. 02 

8.49 

5. 76 

7.22 

7.20 

7.31 

9.12 

12. 65 

9. 73 

10, 69 

New 'Mexico 

14.33 

15.23 

8. SO 

15.66 

11.76 

11.60 

14. 08 

24.33 

17. 16 

18.00 









16. 20 

20.40 

20. 16 

Utuli 

11. 15 

9.95 

12.75 

12.10 

12. 60 

11.80 

12.60 

17. 46 

13. 47 

14 . 98 

m J7 1 1 fv 








13. 80 

15. 31 

19. 67 

‘Whishington 

11.35 

6. 81 

7.98 

9.90 

5.04 

12. 65 

11.80 

10.15 

14.95 

12. 70 

Oregon 

14. 22 

14. 52 

12.32 

13.25 

14.40 

14,08 

13.11 

11.86 

15. 44 

17.29 

California 

11.00 

18. 29 

19. 61 

17.64 

16. 12 

36.20 

15. 25 

21.08 

23. 49 

22. 72 

Ok)a,1)nrnji, ... . 






3.80 

6.76 

5.55 

10. (Ji; 

is! 85 

Ttidi’an ''S'(‘rril(n*y ... 








9.12 

10.71 

10. 80 












Geiiera,] n,verage 

8. 80 

6. 64 

6.06 

6.26 

7. 10 

7. GO 

9. 02 

10. 09 

10 . 81 

1 10.82 
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^ii'ci’dgefa.niipi'icc of com per biulicl hi the United Sti.dixi, hccemher 1, loPi-UMJd., t-.j Pi 


St!ii:ed and Territories. 

im. 

1895. 

1890. 

1897. 

1S9S, 

1890. 

191)0. 

1901. 

1902. 



Cen(.!^. 


Caih. 

Cen/a, 

Cents. 

Cents. 

Cents. 

Cents, 

Cents. 

ittnts, 

Maine 

72 

54 

47 

47 

48 

no 

65 

76 


06 

New Haiiip.slilre. 

70 

51 

45 

45 

40 

49 

66 

78 

73 

03 

Vermont 

09 

48 

38 

43 

44 

47 

60 

73 

08 

02 

I'ilasKanhnsette 

61 

52 

40 

47 

49 

51 

54. 

76 

74 

OG 

Khode Island 

75 

50 

49 

54 

(M 

53 

07 

76 

78 

81 

Gonneeticiit 

OS 

51 

42 

49 

52 

60 

55 

75 

74 

07 

New York 

01 

45 

38 

40 

43 

45 

47 

72 

i 07 

60 

Kew Jersey 

54 

42 

36 

38 

40 

40 

45 

06 

56 

67 

Feimsylvania 

00 

39 

33 

34 

40 

41 

45 

62 

53 

57 

Delaware 

45 

34 

25 

30 

31 

34 

38 

57 

49 

49 

Maryland 

50 

37 

32 

30 

35 

36 

41 ’ 

58 

51 

51 

Virginia 

47 

37 

• 32 

38 

35 

38 

49 

59 

52 

53 

North Carol irur 

47 

38 

37 

43 

43 

47 

57 

73 

00 

01 

South Carolina 

! 05 

40 

40 

49 

46 

50 

64 

84 

09 

09 

Georgia 

53 ' 

41 

43 

48 

48 

50 i 

57 

82 

73 

09 

Florida 

71 

47 

53 

55 

60 

53 

60 

85 

't 'i 

73 

Alabama 1 

53 

37 

45 

46 

41 

47 

6S 

77 

07 

57 

Mississi'ppi * 

49 

37 

41 

45 

89 

46 

58 

7.,t 

01, 

54 

Loiilsiaua 

02 

49 

45 

45 

41 

44 

50 

75 

06 

58 

Texas 

50 

31 

41 

41 

84 

36 

47 

80 

06 

4,8 

a\rkansa.s 

47 

32 

37 

40 

29 

3S 

43 

8], 

49 

51 

Tennessee 

39 

27 

. 28 

SO 

29 

39 

49 

05 

47 

49 

M’est Virginia 

57 

40 

hi 

40 

37 

45 

50 

05 

51 

04 

Kon tacky 

44 

27 

25 

35 

27 

37 

40 

01 

42 

56 

Ohio 

43 

27 

21 

25 

07 

30 

34 

57 

42 

4,7 

Miehigjin 

50 

32 

24 j 

27 

34 

36 

37 

52 

52 

46 

Iiicliaiia 

37 

[ 23 

19 ; 

21 

25 

27 

32 

55 

3i,; 

3li 

Illinois 

39 

i 22 

18 

21 

25 

20 

32 

57 

30 

30 

Wiseonsiii 

45 

30 

22 

25 

28 

30 

33 

52 

50 

43 

Minnesota 

43 

20 

19 

24 1 

24 

24 

29 

45 

40 

38 

Iowa 

45 

18 

14 

17 

. 23 

23 

27 

52 

33 

38 

Missouri 

40 

20 

20 

24 

27 

30 

32 

07 

33 

34 

Kansas,, 

43 

39 

18 

22 ' 

26 

25 

32 

03 

31 

30 

Nebraska 

50 

18 

13 

17 

22 

2!? 

31 

54 

30 

28 

Boiith Dakota 

40 

23 

18 

21 

23 

20 

.29 

45 

41 

35 

North Dakota 

44 

24 

25 

82 

36 

33 

42 

46 

45 

42 

Moutaiia. 

82 

75 

00 

05 

(56 

52 

59 

90 

72 

02 

Wyoming 

05 

57 

78 

50 

55 

43 

60 

72 

59 

68 

Colorado 

61 

41 

36 

88 

40 

48 

48 

74 

59 

54 

New Mexico 

75 

50 

65 

58 

56 

58 

04 

77 

78 

75 

Arizona 

100 

75 






90 

101 

90 

Utah 

58 

49 

51 i 55 

00 

59 ! 

63 

90 

07 

70 

Idaho 




1 




60 

62 

57 

Washington.........' 

09 

40 

57 

55 

42 

55 

59 

58" 

05 

65 

Oregon 

56 

55 

50 

53 

00 

04 

57 

57 

06 

67 

California 

57 

63 

53 

60 

62 

(JO 

61 

68 

77 

'74 

Oklahoma 






20 

26 

76 

39 

38 

Indliiii Territory 








70 

43 

39 












General average 

45. 7 

25.3 

21.5 

20.3 

28.7 

30.3 

35. 7 

00. 5 

40. 3 



Tt'tuif^piyi'luttOii vclii'f'y yii'uyiuji' Jot' 'Ui ct'nts^ St^ .houhi to jS'tfy'.' (Ji'fj'tins, //// r/rri*. 


Yca.r. 

j .i*er liMsJieL 

Year. 

Ter farshel. 

Sacks 

Year. 

Per? 

nshel. 

Siieks 


S.'U'k.s 
Mcr lOU 
lb:s. 

.La w 
water. 

IGgli 

wafer. 

Low 

water. 

nigh 

water. 

r>(*r lUO 
lbs. 

Low 

Water, 

[ Jligli 
wahM’. 

l'H.‘r ,!in 

x ! IS. 

;| yea,i‘. 

1S08.... 

0. 23 

9. 84 

1877.. 

7. 03 

8, 59 

20. 04 

ISSG 

5. 00 

7. 00 


’ 1895 

,1 : 1, 00 

1809.... 

0. 32 

8. -.12 

1878.. 

4. in; 

8. o;; 

1 7, 30 

1887 

5. 00 

7.00 

18.95 

1 1890 

11.5-1 

1870,... 

9. 23 

13. 00 

1879.. 

5. 00 

11.00 

IS, uo 

1888 

5. (10 

7.50 

15.(I!I 

[ ,i897 

10.83 

1871,... 

0. 7,1, 

10. 29 

1880.. 

7. 00 

9. 50 

19. 00 

1889 

' 5.00 

7. 00 

,17. 93 

1898 

,10.00 

1872.... 

9. 79 

19.04 

IsSL. 

-1. 00 

8.00 

2i.). 00 

1890 

5. 00 

7. 00 

.',!5, 06 

! 1899 

10. 00 

1873.... 

G.15 

9.G7 i 

.1882.. 

5. 50 

7. 00 

20. (.,'0 

1891, 

5. 00 

7. 5f.) 

10. 28 

! h.iao..... 

HI 00 

IS74,.... 

4. 95 

8.09 1 

,1883.. 

5. 00 

7.00 

17. 75 

1892 

5. 00 

7 . 00 

10. 8:7 

i| 1901..... 

■'10, 00 

1S75. . , . 

4. 87 

1().t,«], j 

J88L. 

5. 00 

7. (.fO 

1 1. 00 

isii:; 



17.5t 

'1 1902.... „ 

10.00 

1876..., 

6. 02 

11.30 

1885. . 

5, 00 

7. 00 

,15.00 , 

1894 



1,7. 11 

1903..... 

:,!,o. 00 



Wholesale pmem of camper husliel m leadirag cMes of the Waited States^ 1SQ8-190S. 


STATISTICS OF COEN-. 


591 




IWiolesale prices of corn jure hiishcl in leading cities of the United States^ 1808—1903 — ContiiiuefL 



KoTember. J 49i! 521! 46ii 541! 45^ 46 j 41' 



STATISTICS OF WHEAT, 


593 


Monthly average prices of corn m Chicago.^ 

[Cents per bushel.] 

I 1.S92. I isa3. I 3894. i 1895. I 1S96, I 3897. I 1898. ! 3899. I 1900. 


Janiuiry-. HSf*, 

3^\4'.>rimry 40 i 

March... 89 hi 

April 401 

May.... 70| 

June 51 

July 491 

August 6l|g 

September 46/1. 

October 42f 

November .... 41i{| 

December 41A 

Yearly average 40 jh 


22.1- 28111 

23| 2818 34/1, 35 H! 

24 a 32A 341 89/1, 

241- 34lli 38/« 38i 

24 a 321 34f 4()a 

26 a 331 32li 4ba 
29| 31| 311 39| 

291 30-1 83r 4ia 

26i 30fg 32 891 

261^ BSA 32 42i 

26i- 85/1. 30| 87i- 

25a- 33f S3-a 3Si 


1901. 

1902. 

1903, 

36/ 

60/ 

45)[| 

41 i- 

58 /l! 

43.’| 

43/ 

44' 

^ 60| 

43/ 

50/i, 

GlUi 

45 

42 ii 

G6'- 

49| 

50/ 

72 

51 

66| 

57 

511 

66|i 

mi 1 

49 

mf. 

m 

441 

60/ 

'55 

43* 

65 

1 50/ 

42f 

50^2 

591^ 

46| 


«This table exhibits average cash prices £or the past twelve yeans. The monthly prices are means 
between the Icuvest and highest prices for each month, and the yearly prices are the averages of the 


monthly averages. , 

/ WHEAT. 


Wheat crop of courdrles named^ 1899-1903. 


Coiintry. 1899. 1900. 1901. 1902. 1903. 

BmheU. Bitshds. Bushels. Bushels. Bushels. 

II iiited States 547,304,000 522,230,000 748,400,000 670,063,000 637,822,000 


Ontario 22,158,000 31,265,000 22,11.8,000 20,904,000 22,584,000 

Manitoba,. 28,802,000 13,436,000 52,094,000 54,750,000 41,381,000 

Best of Canada 9,000,000 7,000,000 16,000,000 17,000,000 19, 000,000 

Total Canada 59,960,000 51,701,000 90,212,000 98,654,000 82,965,000 

Mexico O^St^OOO 12^42^000 12,021,000 ^447^000 l2~O00,00Q 

Total North America 616,551,000 686,360,000 850,693,000 777,164,000 732,787,000 

Chile 13,000,000 lA 000, 000 9^000, 000 12^000^000 ii~000, 000 

Argentina 104,982,000 101,655,000 74,753,000 56,380,000 100,636,000 

Uruguay... 7,164,000 6,891,000 3,664,000 7,604,000 6,240,000 

Total South America 125,146,000 120,546,000 87,417,000 75,984,000 118,876,000 

Great Britaiu '07.591,000 54,299,000 54,111,000 58,463,000 49,144r(X)0 

Ireluiid i; 786,000 1,682,000 1,470,000 1,602,000 1,176,000 

Total United Kingdom... 69,8.80,000 55,981,000 55,681,000 60,065,000 50,320,000 

Nomvay 260, (itK) 300, 000 300, OoT” ""ifKtOtX) 2607000 

Swe<len 4,430,000 5,249,000 4,310,000 4,649,000 5,547,000 

Dcumaik 3,654,(K)0 3,601,000 942,000 4,528,000 4,(.K)0,000 

Ncthcrlaiicis..., 6,096,000 4,670,000 4,300,000 5,089,000 4,500,000 

Belgiiini H, 819, 000 13, 788, 000 14, 143, OOO 14, 521 , 000 13, 905, 000 

Fmnce.. 304,414,000 326,083,000 310, 938, OCX) 327,841,000 365,601,000 

Spain 100,759,000 92,424,000 117, 765, (XX) 114,927,000 102,157,000 

TortuguL..... 6,400,000 8,000,000 10,000,060 10, 400, 000 8,000,000 

Italy.,.,.,...... 137,912,000 133,741,000 164,587,000 136,210,000 184,450,000 

Switeerland 4,200,000 4,2(M),000 4,400,000 4,200,000 4,00{),000 

Germany 141, 369, 000 141, 139, 000 91, 817, 000 143, 815, 000 1 30,626,000 

Austria 50,209,000 40,929,000 44^027, 'cio” ”^655, OOO JmhToOO 

Hungary 141,285,000 141,202,000 123,936,000 170,884,000 161,956,000 

Croatia-Shivonia 9,014,000 11,035,000 10,693,000 12,017,000 18,69i),000 

Bosnia-Herzegoviim 2,000,000 1,750,000 2,(X)0,C0O 2,300,000 8,923,000 

Total Atistria-Hungary . . . 202, 508, 000 194, 916, 000 180, 656, OOO 234, 856, 000 225, 592, 000 

Eounmnia ^Ofii^OOO ii7Si7oOO 727^^6,000" Tib ^000** “tsTtoO^ 

Bulgaria 21,630,000 27,000,000 24,000,000 34,642,000 36,744,000 

servia 10,000,000 8,136,000 9,000,000 11,409,000 18,411,000 

Montenegro 200,000 220,000 200,000 200,000 200,000 

Turkey in Europe 15,000,000 20,000,000 22,000,000 25,000, 000 , 26,000,000 

Greece............. 2,500,000 3,000,000 3,200,000 3,200,000 6,000,000 

Bussia proper. 314.876,000 319,193,000 319,9i7o00' "1637258,000' 

Boland 21,544,000 19,722,000 14,409,000 20,349,000 19,265,000 

North Caucasus 57,313,000 56,948,000 67,232,000 77,069,000 77,941,000 

Finland... 143,000 159,000 140,000 150,000 150,000 

Total Russia in 393,876,000 396, 022, 000 401, 772, 000 560,826,000 551,942,000 

Total Europe !l, 520,971,CKK) 17495, 135,000 1 , 492, 297,' 000^ jl, 772735^ OOo" "i'iooT^ToOO 


1284 a1903 88 
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Wlh'-al crop of countries navicd^ tSD9-lt)0d — ('ODiiiiiieil. 


C!()v:intry. 

:]8‘jp. I :i900- 

1901. 

1902, 

1903. 

j< 09„ OfCa ooi) 
35, (r ‘11, (,im 

Slhoria - 

Central A>’ia 

TraxiJiteaaeasia 

Total IltiHsia in Asia 

Tnrlxey in Asia 

G'vpnis 

Persia' 

British ln<1ia 

Japan 

Total Asia 

Algeria 

Tunis 

E^?.vpt 

Cajit.* Colony 

Total AiTioa 

vVGst Austral in. 

Boutli AMs!,.t'a,l:i:'i, 

QneonsliU'ul 

Neyv' Bouth \VaJ,os 

Victoriii 

Ihmnan'ia 

Now Zealand 

Total Australasia 

-ItufiheU. 

45. 473. 000 

14.038.000 
EO, DUO, 000 

Jtui<heh^, 

20, 172,000 
0, 959, 000 
3>5, 000, OOt) 

JlushCiS. 
10,501,000 
9, 015, 000 
35, 000, 000 

30, 790, 000 
;15,897.('!:i) 
000, (’<)() 

03,411,000 

02,131,000 

01,149,CK30 

81,003, (>0!) 


35,200,000 
2,000,000 
In, 000, 000 
255,200,000 
20, 771, COO 

30, 000, 000' 
2,400,000 
1(>, 000, 000 
200, 000, 000 
21, 088, 000 

30,000,(HJO 

2,000,000 

15.200.000 
208,110,000 

22.457.000 

35.000. 000 
■J,801l,0(!0 

13. 000, OCO 
227, 380, OOO 

20. 000. 000 

33., 000,00(1 
2,000,000 

10 . 000 , out) 

294, 725, 000 

24. 000. 000 

422, G42, OOO 

332,219,000 

398, 910, im 

379, 473, IKT) 

471., 390, 000 

22, 282,000 

4.800.000 
13,000,000 

2.291.000 

23.000. 000 

5. 000. 000 

13.000. 000 

2.000. 000 

~^(mooo 

0, 400, OOO 
12. 000, OtH) 
2, 000, 000 

33,804,000 

7. 000, 000 
! 12, 000, 000 

2.000. 000 

25, 000, (100 
7, 400, (too 
;i4, 0(10,000 
2, 000, 000 

42,373,000 

43,(100,000 

43, UK), 000 

0 1, 80'i, (XIO 

45, 400, (lOO 

l.OOMinO 
0, 555, 0(n 
0,000 
:i , 035, 000 

2. 050. 000 
905, 000 

7. 093. 000 

8'J2,0(.‘0 

0,05<;,(!0-;; 

■ (i2(;l, 0t?0 
9, nOO, 000 

20.198.000 
i 2, 370, 000 

13.485.000 

1,018,000 

8. 720.000 
{131,000 

14,033,000 
• 15.718,000 1 

1.130. 000 1 

; 8,852,000 

799. OiK) 

11. 005. 000 
1, 232, 000 

1(1, 0,83, 000 

18.410.000 
1, 145, 000 
0, 733, 000 

9(;3, 000 

8. 205. 000 

1. 740. 000 
15, 275. 001) 
J2, 510, 000 

994 » 000 

4. 174. 000 

1 50,202,000 

50,111,000 

50, 010, 000 

43, 927,000 

20, 44,5, OOt.) 


RECAriTlTLATIOY BY CONTINENTB. 


North America 

Soiitl'i America 

Europe 

Asia 

Africa 

Australasia 

(VI 0,551,000 

125.148.000 
1,520,971,000 

422.042.000 
42,373,000 
5t),202,0(K) 

580. 300. 000 

120.545.000 
1,495, 135,000 

332.219.000 
43,600,0(X) 
50,111,000 

850, (193, 001) 

87.417.000 
1,492, 297, (M)a 

398,916,(K:)0 
43, 400, OCX) 

56.010.000 

777.104.000 
75,98'4,()0() 

1,772, 358, CXK) 

379. 473. 000 
54, 804, (MID 
43,927,000 

732, 787, OW) 

118. 870. 000 
1,800,955,000 

471.390.000 

45. 400. 000 

20. 445. 000 

Total 

12,783,885,000 

2,627,971,000 : 

2,929,833,000 

3, 103, 710, 000 

3,195, 853,000 


W^yrlil^s imlhle swprphj of wheats first of each months for ieyi years 


D.louth. 

1894-1895. 

1895-1896. 

189G-1897. 

18'97-1898. 

1898-1899. 


Uu;<Iids. 

Buduia. 

I?as7/da. 

Bushel^, 

lUididt'u 

July 

172, 005, 000 

100,303,000 

137,454,(H)0 

88, 378, (fOO 

80, 773, 000 

Angle! 

174,750,000 

158,012.000 

124,292,000 

77, 59), 000 

70, ,10 1,000 

ScTilemlf!'!' 

3S9,,5i5,()l)0 

152, 276, 000 

126,485,000 

87, 075, 000 

66,5:11,00!) 

O(4o))(>r 

207, 200, 000 

176,584,000 

151,271,600 

IP.f. 162,000 

83, CXlO, i'!<I() 

Nuveniher 

220, 887, 1)00 

209, 859, 000 

190, 559, OOO 

139, 321,000 

I06, ,S,Sfi OOO 

Dccemjier 

2is., 8l7i OOU 

218, 796, IHX) 

202; :>29; (HX) 

.irai.'oio.’iuin 

Et'j, 810, (,;o!) 

I’anuiiry 

227. 835, 000 

22 ), 77M, 000 

181,616,(500 

157,008,000 

1 17. Ii:i7,000 

Fcbrruiry 

223, (W5, OOO 

202, 832, 000 

173,496,000 

15], 717, 000 

J io, mo. 000 

^'larch — 

2i‘2,41l,0OO 

191, 905, OCX) 

155,533,000 1 

140,571,000 

151, 121,000 

April 

198,257, 000 

180, 627, 000 

139,019, (KH) : 

132,037 OOO 

141,1150 0(10 

May 

180; 518; 000 

16:1,119,000 

12,1; 491; 000 

! ill, 233, ( KlO 

'139, 521; 01 to 

June 

171, 187, OOU 

1 147,564,000 

106,912,000 

I 109,815,000 

:!:{6, 95,.!,(x;o 

■ Ii:rontli. 

1899-1900. 

1900-1901. 

1901-1902. 

1902-1903. ! 

1 

:19(")3-1S!04, 


liKSlldS. 

Bndwh, 

liudids. 

Bndids, 

]ilfi</ld>L 

July 

140,299,000 

149,839,000 

135, 692, 000 

103, 671, OOO 

95, 820, (K'K) 

August 

33I,525,(HX) 

lf>0, '193, OOO 

332,379,(100 

93,914,000 

87, 56!;, 000 

Hopt^unlier 

142, 595, 000 

,161, 629, 000 

3 4,1,07!, 000 

102, 36 1, (KX) 

96, 90r, 000 

Octolier 

102, 877, (XX) 

188, 200, (XH) 

159, 465, OCX) 

133, 376, 000 

132, 972, 600 

Kovchilx'r 

491,189, 0(X> 

200, 89‘.-‘, 000 

469,8,51,01)0 

163, 491, 1)00 

150, 658, 000 

I)C(‘(mi her 

203, 477, 000 

203, 237, ODD 

202,108,000 

179, -IK:!, 000 

161,891; 000 

January 

:i()0, 388, 000 

200,534,OlX) 

200, iXH), (MX) 

174 , 610, 000 

167,712,000 

February. 

190, 535, (XH) 

197, 851,000 

202, 278, (XiO 

168, :170, 000 

159, -16!. 000 

'March... 

LSI, 527, 0(H) 

392. 749, 000 

191, 877, 0(H> 

163, 658, 000 

152,03;>, 000 

April 

184,141,000 

187, 817, 000 

179,789, 000 

'149, 748,001) 

147,859,601) 

'May 

175,776, 000' 

;l7,l,753,(Xi0 

1 55, 486, 000 

127,088,000 

. 

June 

159,405,000 

152,518,000 

131, 255, (MK) 

12, 963,000 i 








e5!Fi‘om BiYKfinlialPH Corn a'nKk* Ncw'.s, 



STATISTICS OF WHEAT, 
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]ro'rZ(i\<^ expori of v^heat and flour for five yern'S, 189.9-1903, o 


[Crop yeai’S ending August 1.] 


Country. 

1S29. 

1900. 

1901. 

,1902. 

1003. 

TJnited State.sand Canada 

Russia 

Balkim Peninsula 

A rgen ti 1 1 a and U riiguav 

India 

Australia and New Zealand 

Total '. . . 

llashf.ls. 
224, 781, 000 
68, 208, 1)00 

27.152.000 

42.802.000 

26.408.000 
9,120,000 

Bushels. 
1S6, 248, (DO 
bl, 9-84, 000 

16.384.000 

80.352.000 1 
2,630,000 ! 
7,108, (DO 

Bushels. 
245, 108,000 

75.744.000 

40.152.000 

38.450.000 ! 
5,056,000 

18.432.000 : 

7^1/sheIs. 
251, 218, OOO 

87. 448. 000 

44.152.000 

21.144.000 
15, BIX), 000 

14.792.000 , 

Bushels. 

237. 472. 000 

134.176. 000 

57.008.000 
?d)l, 11 1,000 

27.192.000 

398,064,000 

347, 712, 000 

424,003,000 

444, 384, 000 



a From Broonihaira Corn Trade News. 
b Non-European quantities included tins season. 


Vhlble xupply of wheal 'tn the United Slates and Canada^ first of each month, for ten years. 

. EAST OF BOCKY MOlTNTAINS.nf 


Month. 

1894-1895. 

1895-1896. 

1S96-1S97. 

1S97-189S. 

1898-1899. 


Btt.dids. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

July 

05,250, 000 

53, 5G8, 000 

61, 354, (X)0 

27, 090, GUO 

18,009,000 

August 

09, 750, 000 

46,767,000 

58,414,000 

23, 793, 000 

12,325,000 

September 

79,820,000 

44,732,000 

57,588,000 

20, 073, 000 

11,499,000 

October 

92,100,000 

55,078,000 

03,955,000 

31,508,000 

22,857,000 

Noveml)er 

108,072,000 

75,598,000 

76,710,000 

42, 609, 000 

31,864, 000 

December 

113, IK), 000 

87, 688, 000 

76,433,000 

50, 659, ODO 

45,914,000 

January 

113, 707, 000 

97, 769, UOO 

78, 270, €00 

51,173,000 

50,126,000 

February 

106,917,000 

97, 592, 000 

68,092,000 

51, 105, 000 

51,648,000 

March 

98,745,(X)0 

94,538,0(J0 

61,624,000 

46,532,000 

51,085,000 

April 

91,286,000 

90,442,000 

55,946,000 

40,901,000 

51,238,000 

May 

80,451,000 

80,390,000 

49,684,000 

31, 089, GOO 

47,258,000 

June 

64,375,000 

68, 773, 000 

37, 975, 000 

29, 226, 000 

42,092,000 

Month. 

1899-1900. 

1900-1901. 

1901-1902. 

1902-1903. ^ 

1903-190-1. 


Bushels. 

Bu,shels. 

Bushels. 

Bushels. 

Bushels. 

July 

45, 870, 000 

58, 523, 000 

39,317,000 

27,453,000 

24,142,000 

August 

48,622,000 

60, 398, 000 

40,924,000 

31, 436, 000 

21,480,000 

Sei)tcnibe.r 

48,087,000 

66,240,060 

39,348,000 

32, 366, 000 

21,558,000 

Ocloijer 

60,040,000 

76,071,000 

61,442,000 

40,454,000 

33, 013, 000 

Novnunber 

77,195,000 

82, 238, 000 

64,616,000 

68,480,000 

43, 463, 000 

.Dcmanber 

84, 687, (KD 

86, 591, 000 

85,631,000 

77,288,000 

66,857,000 

Jamuiry 

89, 205, (XH) 

87,911,000 

94,900.000 

81), 769, 000 

61, 827, 000 

February 

87, 473, 000 

86,324,000 

88,8tX>,000 

81,748,000 

62, 013, 000 

March — — ... 

85,570,000 

80,704,000 

84,315,000 

7ri,()8.3,CK)0 

56, 688, 000 

April — ..... 

79,690,(HK) 

75,501,000 

76,698,000 

70,141,000 

49, 639, 000 

May - ...... 

70, 764, 000 

60, 298, 000 

54,610,000 

52, 585, 000 


.I.nria 

57,617,000 

47, 109, 000 

37,676,000 

36, 040, 000 






a Tlie 0gnre.H for stocks ea.st of tbe Rocky Mountains reprc.sent 02 principal points of aceumulatlon, 
including the M.jinito)>£i elevators and stocks uiloat on lakes and canals, as reported by Bradstreet’s. 


PACIFIC COAST. 


Month, 

1894-1895. 

1895-1896. 

1896-1897, 

1897-189B. 

IS9S-1899. , 


Bushels. 

Bushels, 

Bushels. 

. Bushels. 

Bushels. 

July i 

. 8, 253, OOO 

6>19,000 

3,927,000 

1,112, 000 

' ' % 935, 000 

August 

8, 321, 000 

4,762,000 

1,917,000 

2, 247,000 

2, 608, 000" 

Sepl ember, 

8, 532, OGO 

8,799,000 

8,512,000 

4,651,000 

'3, .006, 000 

Oetuber 

9,074,000 

9,760,000 

5,454,000 

6,251,000 

4,671,0» 

Nuvt'inber..,. „ — 

13,130,000 

9,651,000 

6,883,000 

'■ 7,391,000 

..'■5,621,000 

December 

14,582,000. 

8,276,000 

6,648,000 

6,944,000 

' 6,296,000 

January ^ 

13,302,000 

7,116,000 

4,189,000 

6,661,000 

5, 923,000. 

February 

13,118,000 

6,859,000 

8,005,000 

5,318,000 

'5,039,000 

March ' 

11, 801, 000 

4,296,000 

1,867,000 

4,424,000 

"6, mb 000 

April ' 

10,456,000 

3,822,000 

1,730,000 

1 ' 3,466,000 

4, 321 ; OOO 

May 

10,150,000 

3,182,000 

1,614,000 

I 3,051,000 

4, 455, 000 

June,. ■ 

8, 445, 000 

2,556,000 

1,221,000 

3,236,000 

3, 685, 000 



596 YEAS, BOOK OF THE BEFAETMENT OF AaEIGU'LTlTEE, 


Visible supphf of wheat in the Uniied States and Canada ^ flrd of each viontJh foe ten 

yea ) v; — Conti ii ned . 

PACIFTO COAST. 


Month. 

ISOy-lDOO. 

l«0(Vlt!Ol. 

1901-1902. 

l';K)2-;i9o:i, 

1903-1904. 


Jius/nis. 

Jiushels. 

JlHshels. 

jaw hr Is. 

Push r Is. 

July 

3, 409, 000 

5,903,000 

3,228,000 

2,676,000 

1,775,000 

August 

4,188, 000 

5, 770, 000 

3,935,000 

2,345,000 

1,400,000 

September 

6,282, 000 

7, 483, 000 

4,266,000 

3,024,000 

1,754,000 

October 

8,858,000 

10,208,000 

6,325,000 

4,787,000 

3,227,000 

November 

11,085,000 

9, 983,000 

7,262,000 

4,719,000 

3,447,000 

December ' 

10,678,000 

10,057,000 

7,378,000 

5,361,000 

[ 3,591,000 

Jiinuary ’ 

10,022,000 

8, 686, 000 

7,186,000 

4, 992, 000 

3, 282,000 

February 

8,923,000 

8, 717,000 

6,621,000 

4, 373, 000 

2,689,000 

March 

7,814,000 

6,972,000 

6,542,000 

3,435, 000 

2, 930, 000 

April 

7,207, 000 

6, 325, 000 

6,428, 000 

3, 810, 000 

2, 472,000 

■Ma.v ..i 

7, 050, 000 

5, 071, 000 

3,685,000 

3, (583, 000 


Jnriri i 

G, 806, 000 

4, 072, 000 

3,139,000 

2,546,000 ^ 





Statement sJunvhu/ the amenvnt of'irhcat infarmee.d hands, visihk sapply of the United States 
and Ckinada, and of (he v'orld, and price, on March 1, lS91~-:!904. 


1891. 

1892 . 

1893. 

1894. 

1895 . 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 


►Stocks 
in fanners’ 
hands in 
United States. 

Visible sup- 
ply of the 
United States 
and Canada, 

Visible sup- 
ply of ttUi 
world. 

Price at 
Cliicag'e. 

Bushels . 

JinshdH. 

Jhishels. 

Cts. per hu. 

112,470,655 

60, 995, 000 


\ 94i- 

171, 070, 881 

67, 821, 000 

181,400,000 

1 87| 

135,205,430 

114, 070, 000 

229, 300, 000 

72| 

114,059,560 

103, 548, 000 

222,400,000 

58| 

74,999,790 

110, 646, 000 

212,400,000 

62i 

123,045,290 

98,834,000 

191,900,000 

60| 

88,149,072 

63,481,000 

155, 500, 000 

741 

121,320,500 

60,956,000 

140,600,000 

1041 

198,056,49(5 

56,189,000 

151, 100, OOO 

72| 

158,745,596 

93,384,000 

181, 500, 000 

641 

128,098,074 

87, 676, 000 

192,700,000 

74 

173,702,683 

89,857,000 

191,900,000 

76 

164,047,106 

81,518,000 

163,700,000 

74| 

132,608,882 

59,618,000 

152,000,000 

77 


Condition of wheat crop in the Thdted States, mo-nthly, 1SSB-1.90S, 


Year. 

1 Wilder wlit*a,l. " 

April . 

:May. 

.1 line. 

1 

.Inly. 

18S0 

91. 1 

94.9 

92.7 

91.2 

1887....... 

88. 1 

85, 8 

84. 9 

83. 5 1 

1888 

82. U 

73. 1 

73.3 

75. 6 

1889 

94. 0 

‘96. 0 

93.1 

92.0 

1890 

81.0 

80. 0 

78.1 

76. 2 

1891 

96.9 

97. 9 

96.6 

96. 2 

1892 

81. 2 

S4.0 

88.3 

89. 6 

1893.. 

77.4 

75. 3 

75. 5 

77.7 

1894 

86.7 

81.4 

83.2 

83. 9 

1895 

81.4 

82, 9 

71.1 

65. 8 

1896 

77.1 

82. T 

77.9 

75. 0 

1897....... 

81.4 

80.2 

78.5 

81.2 

1898 

86.7 

so. 5 

90. 8 

85. 7 

1899.. 

77.9 

76, 2 

67. 3 

65. 6 

1900.. 

82. 1 

88.9 

82,7 

80,8 

1901 

91. 7 

94.1 

87.8 

88. 3 

1902....... 

78.7 

76. 4 

70. 1 

77, 0 

1903 

97. 3' 

92. 6 

82, 2 

78,8 


Spring' whoat. 


When 

Jiar- 

vested. 

June. 

.inly. 

August. 

W lien 
har- 

90. 8 

98, 5 

<S3. 3 

80. 1 

83. 5 

81. 0 

S7. 3 

79. 3 

78. 8 

78. 1 

77.4 

92. 8 

95. 9 

87. 3 

77/2 

89. 4 

91. 4 

83. 3 

,81.2 

83.8 

73. 5 

91.3 

94.4 

83. 2 

79.8 

96. 7 

92, 6 

91.1 

95. 5 

97.2 

87.6 

92. 3 

0(1, 9 

87. 3 

8L2 

«74.0 

86. 4 

74, 1 

(17. 0 


«S3.7 

8S. 0 

68. '1 

67. 1 


«75.4 

97. a 

102.2 

95. 9 


a 74. 6 

99. 9 

93. 3 

78. 9 


«85.7 

80. 0 

91, 2 

86.7 


«86.7 

100. 9 

95. 0 

96. 5 


a 70. 9 

91. 4 

91.7 

83. 6 


«G9,6 

87. 3 

55. 2 

56.4 


«82..S 

92, 0 

95. 6 

80. 3 


eSO.O 

95. 4 

92. i 

89.7 


<*71.7 

95. 9 

82 5 

77. .1 



« 1x1(2 04:1 CM both wintto* /uul spring. 
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Acrciuje, prodiKlitm, mlue, prices, and exports oj wheat of ilie United States, 18S6-1903. 




Aver- 


Aver- 

age 

I'arm 

I>rice 

per 

t)U.sll- 

el, 


Chicago casli price per 
buslicl. 

Domefetic 
exports, in- 
cluding 
flour, fiscal 
years be- 
■ gimiing 

Your. 

Aereu-ja^e. 

age 

yield 

per 

acre. 

Production. 

Farm value, 
Pec, 1. 

Peeember. 

May of 
following 
year. 





Dec.l. 


Low. 

High. 

Low. 

High. 

July 1. 

1860 

A<ov;s- 

Bush. 

Bushels. 

Cents. 

Dollars. 

as. 

Cts. 

as. 

as. 

Bushels. 

15,424,490 

9.9 

151,999,906 

152.7 

232,109,630 

329 

145 

185 

211 

12,646,941 

1607 

18,321,501 

11.0 

212,441,400 

145.2 

308, 3S7, 146 

126 

140 

134 

161 

25,284,803 

1SG8 

18, .too, 132 

12.1 

224, 080,600 

108,5 

243,032,746 

SO 

88 

87 

96 

29,717,201 

1S(]9 

19,181,004 

13. 6 

260,346,900 

76.5 

199,021,996 

63 

70 

79 

92 

53, 900,780 

1870 

18, 992, 591 

12. 4 

235, 8S4, 700 

94.4 

222, 766, 969 

91 

98 

113 

120 

52,580, 111 

1871 

19, 943, 893 

11.0 

230, 722, 400 
249, 997, 100 

114.5 

264, 075, 851 

107 

111 

120 

143 

38, 995, 755 

1872 

20, 858, 359 

11. 9 

111. 4 

278, 522, 068 

97 

108 

112 

122 

52,014, 715 

1873 

22, 171, 070 

12.7 

281,254,700 

106.9 

300, 669, 533 

96 

106 

105 

114 

91,510,398 

1874: : . . . . 

24, 907, 027 

12.8 

308,102,700 

86. 3 

2(35, 881, 167 

78 

S3 

78 

94 

72,912, 817 

1875 

20,381,512 

11.1 

292,186,000 

89. 5 

2(31, 396, 926 

82 

91 

89 

100 

74,750,682 

1876 

27, 027, 021 

10.5 

289,356,500 

90.8 

278, 697,238 

104 

117 

130 

172 

67,043,936 

1877 

20, 277, 540 

13. 9 

304, 194, 140 

105. 7 

385,089,444 

103 

108 

98 

113 

92,071,726 

1878 

32, 108, 500 

13.1 

420,122,400 

77.6 

325, 814, 119 

81 

84 

91 

102 

150,502,506 

1879 

32, 545, 950 

13.8 

448, 730, 630 

110.8 

497,030,142 

122 

133^- 

1121 

119 

180,304,180 

1880 

37,980,717 

13.1 

498,549,808 

95. 1 

474,203,850 

93r 

109? 

101 

112g 

186,321,514 

1881 

37,709, 020 

10.2 

888,280,090 

119.2 

456,880,427 

124-^ 

129 

123 

140 

121,892,389 

1882 ..... 

37,007,194 

13. 0 

504, 185,470 

88.4 

445, 602, 125 

91i 

94? 

3.08 

list 

147,811,316 

.1883 

80,455,598 
89, 475, 8S5 

11.0 

421, 086, 100 

91.1 

383,649,272 

94{s 

991 

85 

94? 

111,634,382 

1884 

13.0 

512, 765,000 

04.5 

330,802,260 

69ii 

76f 

S5| 

90? 

132,570,366 

1885 

84, 189, 240 

10.4 

357,112,000 

77.1 

275,320,390 

821 

89 


79 

94,566,793 

1880 

30, 800, 184 

12.4 

457,218,000 

; 68.7 

1 314,220,020 

75i 

791 

sol 

88? 

153,804,969 

1887 

; 87,041,783 

1 12.1 

456,329,000 

1 08.1 

330,612,9(30 

75i 

791 

811 

891 

119,625,344 

1888 

87, 336, 138 

11.1 

415,8(38,000 

92. 6 

885,248,030 

96iii 

1051 

■771 

95-1 

88,600,742 

1889 

38, 123, 859 

.12.9 

490,560,000 

69.8 

342,491,707 

Siii 

89? 

100 

109,430,467 

1890 

80, (387, 154 

11. 1 

899,262,000 

83.8 

334,773,678 

8^51 

m 

985' 

108 

10(5,181,316 

1891 

89, 910, 897 

15.3 

611,780,000 

83.9 

513,472,711 

89^1 

931 

80 

85? 

225,666,812 

1892 

88, 654, 430 

13. 4 

515,949,000 1 

62.4 

322, 111,881 

694 

73 

681 

761 

191,912,635 

1893 

84, 629, 418 

11.4 

396,181,725 ' 

53.8 

213,171,381 

59i' 

()41 

521 

601 

164,283,129 

1894 

34, 882, 436 

13. 2 

460,207,4.16 1 

49.1 

225,902,025 

521^ 

63 1 

60? 

86| 

144,812, 718 

1895 

81, 017, 332 

13.7 

467,102,947 

50. 9 

237,938,998 

53? 

64? 

571 

67| 

126,443, 968 

1890 

34, 618, 640 

12. 4 

427, 684,346 

72. 6 

310,602,539 

74i 

931 

68? 

971 

145, 124, 972 

1897 1 

39,406,066 ' 

13. 4 

630, 149, 168 

80.8 

428,547,121 

392,770,320 

92 

109 

117 

1S5 

217,306, 005 

1898 

44, 055, 278 

35.8 

676, 148, 705 

58.2 

62| 

'70 

68ii 

791 

222, 618, 420 

1899 

44, 592, 516 

12. 8 

547, 303,840 

58.4 

319,545,259 

64 

691 

63g 

6)71 

186,096, 762 
215,990,073 

1900 

42, 496, 385 

12.3 

522,229,505 

61.9 

323,515,177 

691 

75| 

70 

75-1 

1901 

49,895,514 

15. 0 

748,460,218 

62. 4 

467,350,156 

73 

791 

721 

761 

234,772, 5.16 

1902 

40, 202, 424 

14. 5 

670,063,008 

03.0 

422,224, 117 

71| 

77? 

74? 

80i 

202,90(5,273 

1903 

49, 404, 907 

12.9 

637,821,835 

69. 5 

443,024,826 

77| 

87 




vabie, and distribution <// wheat of the United States in 1003^ by States. 


States and Territories. 

Acreage. 

Crop of 1903. 

Prodnetion, 

■ ■ ■ 

Value. 

Stock in farmers' hands 
Mar. 1, 1904, 

j Shipped out 

1 of county 
wlicre 

1 , grown. 


Here’S. 

JhisheU. 

Dollars. 

Bushels. 

Ber eent 

' Bushels. 

Maine 

8, 132 

207,366 

203,219 

51,842 

\ ■ ' 25 



1 , 708 

35, (197 

33, 912 

11,423 

32 


New York 

544 ; 039 

9,683,894 

7,843,954 

2,711,490 

I 28 

1,986,779 

New Jersey 

113,456 

1,588,384 

1,302,475 

349,444 

i 22 

190,606 

Pennsylvania — — 

1, 609, 131 

26,038,444 

20,570,371 

7, 290, 764 

28 

5, 207, 689 

Delaware 

114, 489 

1,167,788 

910,875 

i 210,202 

18 

47<8,793 

Maryland........ 

809,667 

10, 120,838 

7,995,462 

1,821,751 

18 

6,274,920 

Virginia 

804,557 

6, 999,646 

5,879,703 

1, 4(>9, 926 

21 

i 2,729,862 

North, Carolina 

633, 060 

3,228,606 

3,131,748 

613,435 

19 

96,858 

Soutli Carolina 

270, 261 

1,756,696 

1,774,263 

193, 237 

11 

35, IM 

Ceorgia 

; 299, 958 

1, 859,740 

1,785,350 

334,753 

18 

,:92,987' 

Alabama 

112, 133 

1,020,410 

i 969,390 

193,878 j 

19 

40,816 

M 1 H’Q? ipai pp1 

8, 569 

28, 552 

: 26, 653 

6,281 i 

22:1 


Texas .... — 

1,483,595 

19,880, 173 

15,506,536 

3,379,629 

17 i 

7,156,862 

Arkansas. . - 

274,654 

1, 922, 678 

1,499,611 

384, 516 

20 : 

153,806 

Tennessee 

1,083,531 

7,693,070 

6,462,179 

1,307,822 1 

17 

2,000,198 

West Virgmia 

404, 785 

4,128,807 

3,509,486 

1,114,778 

27 

■ 412,881 

Kentucky...' 

920, 028 

7,728,235 

6,259,870 

1,391,082 ! 

18', 1 

.1,854,776 

Ohio 

2,065,960 

28,803,515 

22,642,812 

6,509,808] 

23 

12,463,547 

Michigan 

1,001,604 

15,524,862 

11,954,144 

3,725,967 i 

■'24 

5,899,448 

Indiana 

2,399,408 

23, 994,030 

18,716,3-33 

4,798,806 

20 

12,286,965 

.Illinois 

1,972,860 

16, 571,940 

12,428,955 

3,148,669 

19 

7,457,373 

Wisconsin 

536, 589 

8, 365, 335 

6,023,041 

2,425,947 

29 

1,589, 414 

Minnesota 

5,393,323 

70,652,597 

48,760,292 

37,663,149 

25 

48, 043, 766 

Iowa,*,'.,.. 

1,010,472 

12,531,304 

7,769,409 

3,258,139 

26 

' 3, 258, 139' 
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A(‘ren(;^% jyi'OchirlJou^ rahuj, and dhdrlbv.lion of n'lieal of the loided fSkiiee ni hy 

Slatei? — (!ontinnc‘d. 




Crt fp of 1963. 


Steck tm Viand Ma r. 1, 
1901. 

of eeiudy 
where ' 
grown. 

bit 11 to;-- ami Tcrrllories: 

Acreage. 

I'rodnetion. 

Vahie. 


..'ICiV’S. 

ihas/iEs. 

liofktrti. 

7has7/(fa. 

Jer O' id. 

KnAeh'. 

Mifisoiiri 

2, 551 , 1 05 

22,191,614 

15, 758,170 

3.5r>i,i;:;H 

16 

10, 21 >9, 522 

Kansas 


87,249,557 

.51,477,239 

15, 704,920 

18 

65,437,168 

N el-vraska 

2, 087, S24 

42, 157. 500 

22,765,082 

,10,539,3911 

jkI') 

27, <S23, 990 

South Dakota 

3,124,130 

47, 252, 994 

29, 296, 850 

11,813,218 

25 

3*7, 3,2t), 865 

North DalvOtti 

4, 319, 052 

55, 240, 580 

34, 801, f>05 

9,390,899 

17 

45,2-)7,276 

Montana 

9S, 735 

2,784, 327 

1, tS37, 650 

803, 141 

31. 

361 , 963 

Wyoming.. 

22,607 

473, 740 

350, 5Ci8 

146, 859 

31 

9, 475 

Colorado 

279, 032 

7,423,581 

4, 899, 503 

1,410,480 

19 

3, 860, 262 

New Mexico ■ 

44, 712 

822,701 

617,026 

172, 767 

21 

16,451 

Ariyiona 

19, 129 

483, 904 

450,087 

91, 953 

19 


Utah 

183, 897 

4, 156, 072 

, 3,324,858 

1,579,307 

38 

1, 163, 700 

Nevada 

21,426 

591,358 

585,414 

41, 395 

7 


Idaho 

212,550 

5,127,987 

3,845,990 

1,076 877 

21 

2,971,232 

Wa,£,l'uiigtoii... 

9S2, 241 

19,986,345 

13, 7lK), 579 

3,397,679 

17 

H, 590, 032 

Oregon 

084, 961 

12, 438, 827 

9,577,896 

2,114, 601 

17 

6,468,190 

California 

i 1,868,410 

20, 926, 192 

18,205, 787 

2,929,667 

hi 

14,857,590 

Okiahoma. 

1 EOKMoO 

24v482,(k{7 

15,421,001 

2,937,916 

12 

19, 341,283 

Indian Territury 

I 249, 091 

2, 996, 292 

2,067, 411 

479, -107 

10 

239, 703 

United Stares 

1 49, •161, 967 

037,821,835 

413,021,826 

132, 608, 382 

20. S 

369, 582, 320 


Acreaye, prodiielion, and farm ralne, niater and apriny vdieal if Vnited Slates in lUOd, 


States and Ter- 
ritories. 

Winter wheat. 

Hpriiig wl'ieat. 

Acreage. 

[3 

c . 

' B 6, 

O'B 

Pi 

ct 

3 § 

■ 

Acreage. 

T* 

P 

Produc- 

tion. 

6 

77 d 


Acres. 

Iha 

BnAich. 

CD. 

PoUars. 

Arjvs. 

Bn. 

Bushels. 

Cfs. 

Tmlhm. 

Maine. 






8,132 

25.5 

207, ::566 

98 

20 :], 21 9 

Vermont ...... 






1,708 

20.9 


95 

33,912 

New York... . . 

544,039 


9, 683, 894 

81 

7, 843, 954 





’New .lorscy ... 

113',4f>6 

14.0 

l'r)8H'38'l 

82 

1^402,475 






Pennsylvania . 

1,069,131 


20, 038, Em 

79 

20 ' 570 ' 371 






Delaware .... . 

' 114', 489 

10.2 

lM67i788 

78 

910, 875 






Maryland..... 

809,607 

12, r 

10, 120, 8:48 

79 

7,995,462 






Virginia 

804, 557 

8.7 

o' 999, 640 

84 

5,879,70J1 






North Carolina 

683', OfT 

5.1 

a', 228' 60(1 

97 

3,131,748 






Sontli Carolina 

270' 261 

6.f 


101 

1, 774, 263 






Cl eorgisi ....... 

299i 958 

0. 1 

1,8.59, 740 

96 

1, 785, 35t 






Alalairna 

112' 13t 

9.1 

X, 020, 4K 

97 

' 9l‘4b 39( 






]il'f.ssis.si{>pi , . . . 

3,' 561 

8.( 

28, .552 

9 : 

26', 5,5: 


• 1 



Texas . 

1, 48;'), 59" 

13. ■ 

19,880,17; 

78 

15, 5{)6i 537 



1 



Arknnstis 

274, 65 

7.1 

1,922, .578 

78 

1,499,61] 



1 


j ' 

Teni'iessi'c. , . . . 

1, 683, a31 

7.1 

7, 69:>, ij7( 

81 

6,462, 171 







West Virginia. 
Kentucky. ... . 

ltd, T8r 
929, (128 

10. 2 
8. ■] 

4, 128, 807 
7, 728, 2;>” 

87 

81 

509, -iH 
6, 259, ST( 




i 

Ohio 

At T*'} * i l''!i ! 1 

2, (Hi), 95( 

l:C7 
]"), " 

28,30:5515 

a 

22;6l2i8h 




1 

1 

Indiana. ....... 

2, 399, 493 

10. ( 

23, 904, 030 

78 

18,715,:;};: 






Illinois 

,1,, 972, 859 

8 . 4 

1{V57I,1MU 

75 

12 , 428, 97A 






Wisconsin 

132,781 

18. 6 

2, 169, 782 

72 

1,778, 2 1:1 

■ 40:vS05 

14.6 

5 , 89 / 1 , 65: •: 

72 

4,21 !,79;i 

Minneyota .... 






5, 393, 32S 

13. 1 

70, i:/>2, :.97 

(,59 

48,75(6 292 

lotva j 

89, J56 

i 15.9 

1, 274, 480 

62 

790, 178 

9 : 10 , 316 

12. 1 

11,2)6.82} 

62 

<5, 979, 231 

Missouri 

2, 551, 195 

8.7 

22, 1 94, 614 

71 

15, 758, 176 






ICansas 

5, 951, 146 

ll.U 

[ 8:4, 316, (Ml, 

59 

49,156,466 

2:Hi, 

17. } 

::,9:5:'!,5I:') 

59 

«,* 77 *^ 

Nebraska, 

2, 183, 494 

16. 1 

35,809,302 

7)} 

19, 3:i7, 023 

5o:;, 830 

12 . 6 , 

6, 3 l.S, 2'i8 

54 

ih '128, 059 

Sont.h Dalcofa. 






!2i,i:;() 

h'j. 8 

47, 2/i2, 994 

62 

29,296 856 

North Dakota. 






4 , 3 19, 652 

12.7 

beA-ii'C 58p 


:;i,80i,56r> 

Montana 






98, 73;'» 



66 

"1 837 656 

Wyoming ..... 






22, 667 

20. 9 

47;;, V'ltf 

7) 

350j 568 

Colorado 






279, 0.S2 

20. 6 

7,42:5, ;)8! 

.66 

4 8'-t9 56;} 

New Mexico . . 






44, 712 

18. 4 

' 822 i 7(5 1 


■*617' ((‘A* 

Arizona 






19, 129 

2i). 3 

48:;' 964 

93 

/liVi 6.87 

Utah 






183, 897 

22. 15 

4, l.'iCi' 073 

80 


Nevada 






21,426 

27. 15 

59 '1 , :i58 

fU 

'\5.s,5' 444 

Idaho 

127, 759 

'flo 

2, 682, 9:49 

75 

2,012,204 

1 14, 791 

21.3 

2,vM5d)4H 

75 

l,8:i:;,786 

.Washington . . . 

.37:4, 989 

20. 1 

7,7)17,179 

()9 

5,186,854 

008, 2.52 

20.5 

12,469, 1(56 

(,*9 

8, (*- 0 : 5 , 725 

■Oregon........ 

3('tH, 126 

18, 9 

6, 957, 581 

77 

5,357,:;37 

316, 8:i5 

,17.3 

5,4,81,216 

77 

•1,220,559 

Cftlttomia,.,.. 

1, 868, 410 

1 1 . 2 

20, 926, 192 

87 

18, 205, 787 






Oklahoma 

1,643,130 

14.9 

24, 482, 637 

6:1 

15,421,001, 






Indian Ter.... 


12. 9 

2, 996, 292 

69 

2,067,4(1. 






United States 

32, 510, 510 

12. 3 : 

399, 867, 250 


280, 212,819 

1(5, 954, 457 

fi () 

2:,:7, 9. 4,5.85 

65. 9 

156781,977 



STATISTICS OF ^VHEAT. 


599 


Average yield per acre of vdieai in the Uniied Slates, 1S04-190S, by Slates. 


Sljvto.s tuid Territories. 

1801. 

1895. 

1S9G. 

1897. 

1808. 

1899. 

1900. 

1901. 

1902. 

1903. 


Bush. 

Bush. 

Bush, 

Bush. 

BusJt. 

Bush. 

Bush. 

Bush. 

Bnsfh 

Bash. 


21. 1 

19. 2 

22. 0 

10. 5 

19. 5 

,5 

19.5 

23.9 

25. 3 

25. 5 

Nt,!vv [in.iapHliire 

20. 0 

19.3 

21.0 

10. 0 

19. 0 

17. 2 

10.3 




Vermorit.r 


29. 0 

24. 5 

17.0 

9.9. .5 

22. 0 

23. 5- 

18.7 

IS, 8 

21). 9 

(.lonnecticut 




20. 0 

20. 0 

18. 3 

20. 8 




New York 

14.8 . 

ia.i 

10. 0 

21.4 

21,2 

18. 5 

17.7 

13.1 

10, 8 

17.8 

New Jersey 

15. 8 

12. 4 

15.3 

18.5 

17.4 

14, 5 

19. 1 

16. S 

16.0 

14.0 

Pennsylvairia, 

15. 0 

10. 0 

14.0 

19.7 

17. 5 

13. 0 

13.5 

17.1 

15.8 

15. 6 

Delaware 

IS.O 

11. 6 

18.0 

21.5 

13.3 

12. 8 

20.3 

18. 5 

16.5 

10.2 

M'arvland 

15. 8 

17.0 

17.0 

19.2 

15. 3 

14. 1 

19. 5 

17.2 

14.7 

12. 5 

Virginia 

9.5 

9.3 

9.3 

12. 0 

14.1 

8.4 

31.9 

10.9 

5.7 

8.7 

Nortii CJarollini. 

5.0 

6.9 

7.3 

8, 0 

9. 2 

6. 7 

9.0 

8.7 

5.3 

5.1 

South Carolina 

5. 6 

6.4 

6.8 

8.7 

10.6 

6.5 

9.0 

8.8 

5.0 

0.5 

(.h'oryia 

6. 9 

6.2 

8.0 

9.4 

10.0 

6.8 

9.1 

8.2 

0.0 

6. 2 

Alabaniii 

8. o 

7.5 

8.0 

10.0 

12.0 

7. 0 

9.5 

8.7 

6.0 

9.1 

ISIIssissippi 

9. 8 

8.0 

8.5 

10.0 

13.9 

7.7 

9.0 

8, S 

8.0 

8.0 

Texas 

15. 1 

5.7 

11.7 

15. 8 

14. 8 

11. 1 

18.4 

8.9 

9.0 

13.4 

Arkaiu-as 

8. S 

9. 4 

8.0 

10. 5 

11.0 

8.0 

10.1 

8.8 

9.1 

7.0 

'i’en ncssee 

8.1 

8; 8 

8.5 

11,2 

13.2 

8.7 

9.9 

10. 8 

7.2 

7.1 

West Virginia. 

12. 1 

10.0 

10. 3 

13. 4 

13. 8 

9.3 

9. 8 

10. 9 

7.7 

10. 2 

Iverrtueky 

12. 5 

10.9 

8.7 

13.6 

15. 4 

9. 1 

13. 0 

12. 1 

9.3 

8.4 

Ohio 

19. 0 

13. 3 

9.0 

10.9 

16.9 

14.2 

tl 0 

15. 3 

17.1 

13.7 

Mieh’h^an 

15.8 

13.2 

12,8 

15. 0 

20. S 

8.4 

7. 0 

11.1 

17.7 

15.5 

Indiana 

18.4 

9,2 

9.0 

t 13.0 

15. 0 

9.8 

5. 3 

15. 8 

16.0 

10.0 

Illinois, 

1 18.2 

11.0 ! 

14.7 

1 7,0 

11.0 

10. 0 

33.0 

17. 6 

17.9 

8.4 

Wliscanisin 

i ]().5 

15.5 1 

13. 3 

12. 5 

18.0 

15.5 

15. 5 

10. 1 

18.1 

15. 6 

^Minnesota 

13.5 

23.0 ’ 

14.2 

13.0 

15. 8 

13.1 

10. 5 

12. 9 

13. 9 

13.1 

Umn 

14. 8 

19.5 1 

16. 0 

13. 0 

10.7 

13.0 

15. 6 

1(>. 2 

12.7 

12.4 

Mlsaunri 

15. 3 

12. 0 ! 

11.7 

9.0 

9. 8 

9.9 

12. 5 

1,5. 9 

19. 9 

8.7 

Kansas ' 

10. 4 

7. 7 

10. 0 ! 

15. 5 

14.2 

1 9.S 

17.7 

, 18,5 

10.4 

14,1 

Nebra,ska 

7.0 

12. 0 

14.0 

14.5 

10.4 

10.3 

12.0 

17.1 

20.9 

15. 7 

South Dakota 

6. 6 

12.0 

11.2 

8.0 

12.4 

1 10.7 

6. 9 

12. 9 

12.2 

13. 8 

North Dakota j 

i 11.8 

21.0 

11. S 

10.3 

14.4 

12.8 

i 4. 9 i 

13.1 

15. 9 

12.7 

M'oiiiaiia 

; 24,8 

23.9 

20. 5 

3/2, 5 

29. 5 

2.5. 7 

20.0 

20. 5 

26. 0 

28. 2 

Wyojnin.i< j 

1 19.0 

20. 0 

24 . 5 

25.0 

23. 7 

IS. 8 

17.6 

24. 5 

23. 5 

20. 9 

Color.‘i.do j 

^ 17.9 

23. 5 

17.5 

24.0 i 

20. 3 

23.7 i 

22.6 

24. 1 

18.0 

20. 6 

New ]Mexi(‘o 

18.0 

20. 4 

21.0 

24.0 

23. 8 

13.8 1 

21. 0 

21. .5 

17.1 

18. 4 

Arizona 

17.0 

20.5 

23. 0 

18.0 

31.7 

15.3 ; 

14. ft 

21.8 

18. 7 

25.3 

Utah.. ^ 

22. 0 

22.4 

m, 5 

21.0 

28.0 

20,7 

20. 9 

20. 5 

21.2 

‘22. 6 

Nevada 

20. 0 

21.7 

30. 0 

24.3 

29. 0 

18.0 

24. 5 

25. 1 

27. 1 

27.6 

Idaho 

20. a 

17.8 

24. 5 

22.0 

31.0 

24.2 

20. 8 

21 . 2 

22, 1 

21.1 

Washington,..., 

10. 0 

15.5 

18.0 

23. 5 

24.2 

22.7 

23. 5 

1 

22. 2 

20.3 

Oregon... 

17.7 

20.0 

17.0 

17.0 

20.5 

19.2 

13. 8 

21.1 

‘Ho 

18.2 

CaJilVynn’a 

11,3 

13.0 

14.0 

10.0 

9. 1 

14.1 

10.3 

13.0 

It). 9 

11.2 

Oklalmrtia 

n.3 

11. 4 

13.0 

19.0 

14.9 

13.3 

19.0 

10. 4 

n.i 

14. 9 

Indian 'i’erritory 








12. 2 

12. 3 

1‘2.0 












Cernwal av'erage 

13.2 

13.7 

12.4 

13.4 

15.3 

12.3 

12.3 

15.0 

14. 5 

12. 3 


Average yield of ‘wheat in evrlain. {minifies, in bushds per acre, IS94’~h90d. 


i 'Year.' , 

,' United 
.'States, 

',En«sia., 

■ .'(Ger- 
many. 

■Austria, '; 

'.HiU'ignry. 

.F,rMi'K,‘e,'. 

United 

King- 

dom. 


(y) 

(M 


(^9 ! 

■ (6). ' 

(U] 


1894, 

13. 2 

10,8 

25.1 

17.4 i 

18.2 

20. 1 

, ,' '■ 31,7 

1895...,..,.., 

13.7 

9.8 

24.4 

15.3 

20.7 

to. 7 

27 ‘2 

189(! 

12. 4 

9. 0 1 

26,4 

15.9 

19.4 i 

20.0 

'34.7 

1897.......' 

,13.4 

7.3'! 

25.3 

13. 2 

11.7 

15. 1 

' 30.0' 

1898 

15,3 

9.8 1 

27.2 

mo 

17.1 

21. 1 

85.8 

1899 ■ 

12.3 

9.1 

, '28.4 

18.9 

17. 8 

21. 2 

1 ' , ■ 33.8 

1900 

12.3 

8,1'i 

27.9 

15. 5 

16. 9 

10.2 

29.5 

190,1...,.-.,.' 

15.0 

" 7,9) 

23.5 

16.7 

15.1 

IS. 5. 

h ,31.9 

1902'..,..: 

14.5 

11.0 

30,3 

19.0 

20, 6 

‘20.2, 

1 ■' 33.9 

Average Y,.,....' 

13.6 

,9.2 

26.5 

; 16.7 

■ „ ' ' 

17. '5'; 

19,5 

■ , 32. !■ 


a Winchester bushels. 


6 Bushels of 60 pounds. 
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Am'a(/e value jjf?r acre of v'licat hi the Uailed StatcHi hmvd upmi farm raliie 'December J, 

1S94~1V0S, hj fSkttes. 


States and Territories. 

ISJl. 

1895. 

189(5. 

1897. 

1898. 

1899. 

1900. 

190!. 

1902. 

1903. 

Msidne, 


i}:l5, 74 

$18.48 

M7.49 

$17. 3(5 

$20, 47 

$17.55 

$23. 1,8 

$23. 28 

$21.99 


p; 00 

14 67 

21 . 00 

17.60 

17,48 

1(5. 34 

15. 00 




Ve,rniont 

15. 21 

20. 01 

22. 79 

17.68 

20. 25 

is. 70 

18, 33 

"17. 58 

20. 49 

19.85 





20. 00 

17.(50 

17.39 

17.05 




New York 

9. IB 

12. 31 

14,08 

19.2(5 

15.20 

14.80 

13. ()3 

10.74 

13.27 

14.42 

New Jersey 

9. SB 

8.80 

13.62 

17.20 

12.70 

10. 88 

14.13 

12.10 

12.1(5 

11.48 

lYiinsylvanla 

8. 40 

10.79 

11. 62 

17.93 

11.90 

8. 98 

9. 72 

12.31 

11,53 

12. 82 

Delaware 

7.15 

7.42 

15. 66 

20.21 

9.18 

8. 70 

14. 21 

13.13 

12.38 

7. 9(5 

Maryland 

8,26 

10.88 

14,96 

17.86 

10. 71 

9.59 

13. 84 

12.21 

1,0. 5S 

9.88 


5. 32 

6. 05 

7.44 

11.01 

9. 31 

5. SO 

8. 57 

7, 96 

4. 50 

7. 31 

Noi’tU Carolina 

3.25 

4. 97 

6.06 

7. 52 

7.18 

5.49 

7.87 

7.13 

4.88 

4.95 

South Carolina 

1.87 

5.63 

6.05 

10.27 

9.9(5 

6,44 

9. 09 

8. (52 

5. 71 

(5. 56 

Georgia 

5.24 

5.08 

7. 12 

9.(58 

9.80 

0.6(5 

8. 64 

7.71 

5. 88 

5. 95 

Alabama 

6. 17 

6.00 

6.80 

10.10 

10.80 

0.7(5 

8.45 

7. 6(5 

5. 58 

8. 05 

Mississippi 

7. 35 

4.88 

6.97 

9.90 

11,54 

0.01 

8. 0(5 

7.57 

(5. 80 

7. 44 


8.15 

3. 76 

8. 78 

14.06 

10.00 

7.55 

11. 78 

6. 94 

0. 93 

10. 45 

Arkansas 

4.84 

5. 55 

5. 68 

8. 82 

6.38 

5.50 

6. 57 

(5. 80 

0. 10 

5. 4(5 

Tennessee 

4. 13 

5.46 

(5. 29 

10. 64 

8.84 

0.79 

7.82 

7..99 

5.47 

5. 9(5 

WMst Virginia.. 

7.26 

7.31 

8.03 

11.93 

9.80 

0.60 

7. 55 

8. 39 

(5.31 

8, 67 

Keritueky 

(1 25 

6. 65 

6. 61 

12.10 

9. 55 

(1. 01 

8. 97 

8. 71 

6. 88 

(5. 80 

01) io 

9. 31 

7. 98 

7.02 

14. 87 

11.15 

9,09 

4. 2(5 

to. 86 

12.14 

10. 96 

iMieliigan 

8.22 

7. 92 

10. 75 

13.57 

13.31 

5.46 

5. 24 

7. 88 


11.94 

Indiaiia 

8.46 

5.24 

7.20 

11.57 

9.83 

6.27 

3. 71 

11.06 

10. .88 

7.80 

Uiinois. , . 

8.19 

5.83 

to. 88 

7. 03 

6. (50 

0.30 

8 . 32 

12. 14 

1 0. 5(5 

(5. 30 

Wisconsin 

8.42 

7.91 

9.31 

10.50 

10. 02 

9.40 

9. 92 

10,48 

11.61 

11,22 

Minnesota 

(5.62 

10.12 

9. 6(5 

10,01 

8. 53 

7.37 

6. (52 

7.74 

8. 48 

9.04 

Tnyva. 

7.40 

8. 97 

9. 92 

9. 75 

8,(18 

7. 15 

9. 20 

9. 75 

(5. 9(5 

7. 09 

Missouri 

6.5S 

6.12 

8.19 

7.65 

5. 78 

0. 14 

7.88 

10.97 

11.54 

(5. 18 

Kansas....... 

4.58 

3.47 

6. 68 

11.47 

7.10 

5. 10 

9.73 

ID. 92 

5. 73 

8. 33 

Nfdwaskn. . , . . . , 

3. 43 

4.80 

8. 12 

10.00 

7. 71 

5.05 

(5. 3(5 

9. 23 

10.23 

8. 47 

South Dakota 

3.04 

4. 56 

6. 94 

5.52 

6. 20 

5.35 

4. OO 

6. 84 

0. 95 

8. 5(5 

NnTt}i Da k*'*)*!' T 

5. 07 

7.98 

7. 55 

7.62 

7. 34 

0. 53 

2. 84 

7. 07 

9. 22 

8, 00 

Montana 

13.39 

17.45 

17.49 

22. 10 

17.11 

16,68 

1(1. 23 

17. 7(5 

Id! 12 

18,(51 

W yoining" 

12.35 

16. 64 

1 15.19 

17.50 

16, 35 

12.60 

13. 38 

1(5. 91 

19. 04 

15, 47 

Colorado .... 

' 11.64 

13. 16 

10. 67 

16.80 

14. 73 

13.51 

13.33 

1(5. 15 

;i3.50 

17.5(5 

New TVfA'vira) . ^ . . , , . 

15. 84 

14.89 

13. 86 

18. 00 

14. 76 

8. 42 

14. 28 

15. 48 

14* 71 

^ hi* 80 

Arizona 

17.00 

13.33 

18.40 

13.32 

29. 16 

9.79 

11.53 

18.53 

19.64 

1 23.53 

Utah ' 

11.60 

9.86 

18. 02 

14.28 

15.12 

10. 97 

11. 49 

14.35 

16. 11 

18.08 

Nevada 

15.00 

10.63 

20. 70 

21.87 

27. 55 

13.08 

17.15 

22. 09 

25. 56 

27.32 

Idaho..... 

9. 48 

8.37 

15. 93 

15.40 

15. 81 

12.10 

9. 67 

12.93 

15.44 

16.86 

Washington 

6.47 

6.35 

13.32 : 

15,98 

13. 07 

11.58 

11.99 

13. (57 

14.44 

14.04 

Oregon. 

7.61 

9.40 

12.24 

12.24 

12.71 

10. 18 

7. 59 

11.37 

13.37 

13, 98 

California 

6.44 

7,80 

12.12 

8.30 

6.65 

8.74 ' 

5.97 

7. 80 

B.72 

9*74 

Oklahoma 

5. 7G 

6.47 

8.84 

14.44 

7.75 

7.05 

10.07 

10.83 

6.44 

9. 39 

Indian Territory 








,8.42 

7,50 

: 8. 28 


1 ! • ■ ■ 






(General average 

0.48 

G.99 

8.97 

10. 86 

8,92 

7,17 

7.61 

9.87 

9.14 

j',' B,W 


Los.ses of Wheat when OvErmPK and in Stoeaoe, 

Ol3F!crvation>s on wheat, at the jMiehigan peri merit vStation hii vi^ i rielnihHl 
on tile variatiou in wei[,^ht during storage and on tlie I’eiation of tlu‘ di'gree oi’ ripe- 
ness to the weigiit of tiie grain. As early as 1871), Dr. It. 0. Kedzie showed tliat 
wheat when allowed to lieeonie overripe, or dead rii)e, us it is generally ealhal, 
weighs slightly less tlian wlien harvested at tht^ period of eoniplete I’ipeness.' It was 
also found that tlie aniount and c|nality of tlie tioiir, as well as th(^ gerndnating 
power of the grain, ai'e reduced when the eroi) is allowed to stand after eoni jilete 
ripeness has ]:)een reached. The greatest loss, liowever, due to ovairrifieoess is caused 
by the shelling of the grain. Certain varieties of wdieat luive a less tendency to 
shell than others, and by giving these the ])refereuce and liarvesiing at tiie projier 
stage of maturity, loss from tliis' source can lie reduced to a minimum. In 181)8 tlie 
shrinkage of White Clawson, a soft, wdiite wheat, <and Buda-Pesth, a luird, red viui- 
ety, wuiB determined. At the time of thrashing the grain was dry and in good con- 
dition, ami alter liaving been stored for 322 days the Wliite Clawson iiad lost less 
than a half of 1 per cent and the Buda-Pesth less than, one-tenth of 1 ))cr cent. 

The loss of weiglit during storage was observed in an elevator in Alicliigan, w^liere 
1,500 bushels of wheat in a hard and dry condition w’cre stored imiiiediateiy after 
thrashing. After 10 days a shrinkage of a little over 30 biishels, or a loss of about 2 
per cent, had occurred. 
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Averiige farm 2 >rice of vAieal per bushel in the United Stales December 1, 1894-1903, by 

States. 


States Territories, 

181)4. 

1895. 

1890. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

Mu i lie 

ifn. 7?) 

<fO 82 

$n 8.1 

fl 06 

fO 89 

f!0 91 

ifO 90 

BO. 97 

BO. 92 

SO. 98 

New itanipshire 

.so 

' . i 76 

i!oo 

lllO 

.92 

.*95 

[92 

Yeniiont,! 

.07 

.09 

,93 

1.04 

.90 

.85 

.78 

. 94 

1.09 

.95 

C(>inieetun'it 


.08 


1.00 

.88 

.95 

. 82 




New York 

.02 

.68 

.88 

.90 

.72 

.80 

.77 

.82 

.79 

.81 

N ew J ersey 

.01 

,71 

.89 

.93 

.73 

.75 

.74 

.72 

,76 

.82 

reiiiisy Ivauia 

.50 

.05 

.83 

.91 

, 08 

.66 

72 

.72 

.73 

.79 

Delaware 

.55 

.04 

.87 

.94 

.69 

.08 

.70 

.71 

.75 

.78 

Maryland 

.54 

.64 

.88 

.93 

.70 

.68 

.71 

.71 

.72 

.79 

Virg'inia 

.56 

.65 

.80 

.92 

.06 

.69 

.72 

. 73 

.79 

.84 

North C4irolina 

.05 

.72 

.83 

.94 

.78 

.82 

.82 

.82 

.92 

.97 

South Carolina 

.87 

.88 

.89 

1.18 

.94 

.99 

1.01 

.98 

1. 02 

1.01 

Georgia 

. 76 

.82 

.89 

1.03 

.98 

.98 

.95 

.94 

.98 

.96 

Aljxhania 

.78 

.80 

.85 

1.01 

.90 

.89 

.89 

.88 

.93 

. 95 

Mississipiu 

.75 

.01 

.82 

,99 

.83 

.78 

' .84 

. SO 

.85 

.93 

lY'X'a.fl - 

.54 

. 00 


89 

68 

(18 


78 


78 

Arkansas 

,55 

,5!) 

.71 

!84 

^58 

!64 

. 65 

!7S 

.67 

.78 

Tennessee 

.61 

.62 

, 74 

.95 

.67 

.78 

.79 

.74 

,76 

.84 

West Virginia 

,60 

.09 

.78 

.89 

.71 

.71 

.77 

.77 

.82 

.85 

Kentucky 

.50 

.61 

.76 

.89 

.62 

.66 

.69 

.72 

. 74 

,81 

OUio 

.49 

.00 

.78 • 

.88 

.06 

.04 

.71 

.71 

.71 

,80 

Michigan 

.62 

,00 

.8-1: 

.87 

.64 

.65 

. 69 

.71 

.69 

.77 

Indiaiia 

.40 

..57 

.80 

.89 

.63 

.64 

.70 

.70 

.68 

.78 

Illinois 

45 

. 53 

.74 

,89 

.60 

.63 

. 64 

. ()9 

. 59 

76 

Wisconsin 

: .51 

.51 

.70 

!s4 

.59 

.61 

.64 

. 65 

.64 

; !72 

Minnesota 

.49 

.44 

.68 

.77 

.54 

..55 

.63 

.60 

.61 

.69 

Iowa 

.50 

. 40 

. 02 

.75 

.52 

.55 

,59 

.60 

. 55 

.62 

Missouri 

.4;3 

.51 

.70 

. 85 

.59 

.62 

.63 

. 69 1 

.58 

.71 

Kansas 

.44 

.45 

. 03 

.74 

.50 

.52 

.55 

.59 

. 55 

.59 

Nebraska 

.49 

.40 

.58 

,69 

.47 

.49 

,53 

.54 

.49 

i .54 

South Dakota 

.40 

.38 

, 62 

, 69 

.50 

.50 

. 58 

.53 

,57 

.62 

North Dakota... 

, 43 

.38 

.04 

. 74 

.51 

.51 

.58 

. 54 

.58"' 

.63 

TVTnnlnnu 

.54 

73 


. 68 

.58 

.01 

. 01 

. 67 

.62 

.66 

Wyoming 

^ .63 

.61 

.02 

.70 

.69 

.07 

.76 

. 09 

.81 

.74 

Colorado..., 

' .65 

i .50 

.01 

.70 

,56 

.57 

.59 

.07 

.75 

.66 

New Mexico 

! .88 

! .73 

.66 

.75 

.02 

.{>1 

. 68 

' .72 

.86 

.75 

Arizona 

1.00 

.05 

.80 

.74 

.92 

.64 

.79 

.85 - 

1.05 

.93 

Utah. 

.53 

.44 

. 08 

« 6S 

.54 

.53 

.55 

. 70 

. 76 

.SO 

Nevada 

. 75 

.49 

.69 

.90 

.95 ! 

.76 

.70 

.88 

.98 

.99 

Idaho 

. 46 

.47 

.65 

.70 

.51 

..50 

.46 

.61 

,70 

,75 

W*isbifigtnn 

.39 

.41 

,74 

.68 

.54 

.51 

. 51 

.47 

. 65 

. (>9 

rVrapnri 

. 43 

.47 

.72 

.72 

. 02 

.53 

. 55 

.54 

.67 

.77 

Cali torn Ui 

. 57 

. 00 

.83 

.83 

.72 

.02 

.58 

.00 

.80 

.87 

Okhihoma 

,51 

,48 

.68 

.76 

‘.52 

.53 

.53 

.03 

.58 

.63 

3 nd inn Terri tnry 








.69 

.61 

.69 












Genera,! avei'uge 

.491 

.509 

. 726 

.808 

.582 

.584 

. 619 

. 024 

.630 

. mi 


TranspcMaimi rales, average for trheat, in cents, St. Louis to Ne.w Orleans, hy fiver. 


Year.' 

Bulk, 

per 

hash el. 

Saeks, ' 
per 100 
lbs. 

Year. 

Bulk, 

bushel. 

Saek.s, 
per 100 
lb.s. 

Year. 

Bulk, 

per 

bilshel. 

Sacks, 
per 100 
lbs. 

Year. 

Bulk, 

per 

bushel. 

'Saek.s, 
per 100 
lbs. ■ 

1877,... 

8.11 

20.04 

1884.... 

6, 63 

14. 00 

1891.... 

6. 88 

16. 28 

1898 ... 

' 4.50 

10.00 

1878.... 

7.19 

17.36 

188f>.... 

6.40 

15,00 

1892,... 

6.60 

16. 87 

1899 ... 

a 4 . 50 

10. 00 

1879.... 

■ 7.75 

18.00 

1886..,. 

6.50 

16.00 

1893.... 

6. 55 

17.54 

1900... 

a 4. 25 

^ 10. 00 

1880.... 

8.25 

19.00 

1887.,.. 

6.00 

18.25 

1894.... 

6.89 

17.14 

1901 ... 

a 4 . 25 

10.00 

im.... 

6.00 

20.00 

1888.... 

6.50 

16.00 

1895.... 

6.95 

13.00 

1902 ... 

«4.20 

10.00 

1882.... 

6.42 

20.00 

1889.,.. 

5.95 

17.93 

1896.... 

5. Ob 

14. 54 

1903 ... 

a 5. 00 

10.00 

1883.... 

. ,6.60 

i 

17.75 

1890.... 

• 6.68 i 

15.66 

1897.... 

4.88 

10. 83 





«F. o» t). New Orleans, 



'H'holcmie jiVices of irlimt jier hiisliel in Icatling citiM of the Vnited. Stafp.% 1S9S-~1. 
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3[onthh/ aiUTar/f'. pria^s of ‘irh eat in Ch irapo 

[Cents x>e.r Inislicl.] 

J,IOaLTU,R] 

E. 

Month. :iso2. 

1808. ISIM. 

1895. 189(i. 1897. 1898. j 18‘,’ 

!9. 1900. itoi. 

1902. 1903. 

jAiiuiary 

February 87 [f 

ISIareh m 

April 81 f); 

Miiy... m 

Juno., 82-J 

July IS-i 

August 77 A 

Beptembei' 7S| 

October 71 1| 

November 71-^i 

Deeembor 71-1 

75, b 61A 

7G 571-1 

. 79 OU 

721- 5G/5, 

65, b 58 

CO'l- f>5ib 

i 59E- 55 

m;\ 53 

: 68 g 6813 

. 00^ 5tbi- 

61ie 58A 

55;- 62 Ai 

53|- OOg 
57ib 

61,1 66^- 
78A 62§ 
76* 60* 

08 581 

053 58* 

60* 02.1- 
CO 3 733 

5.S3 82 ii 

69i: m 1 

S2i; 99P, 7,1 

79); lOU 71 

79];} 1033 71 

112' 7 ; 

S3* 151 7: 

75* 97i 7i 

74 763 7‘. 

913 7Ui 7i 

933 653 71 

93*. 663 7 ; 

95if 07 6! 

OOi- 66 3 61 

1} (VIA. 73 ;' 

),i (15 1 ’ 7‘i y 

'(’Uu ''M 

,)| 65;- 741 

1 ; 661 72/’ 

Hi] 65 72/1 

H 76'/, 7H 

i 77;| 67,' 

If 74 Tip 

H 75Pi 69/1 

1*0 74i! 691 

H 71* 7H 

H 71* 761 

77] 75 

,1 74-1/, 77^ 

73* 

ii 731 7a/;j' 

. 74-, b 771,\ 

pi- 80* 

. 75} 79i 

1 72| 83 i| 

, 82} m 

71} 82} 

73} 81 

74-ib 82} 

Yearly average 791 

G7| 57-, b 

623 1 66[;1 

8513 893 r 

1* 70* 72 

74} 79} 

(■‘This table exhibits average cash prices for the j)ast twelve years. The inoiitlily p 
means betAVoeu the lowest a,ud highest prices for etioh mouth, and the yearly i>rioes are 
of the mouthly averages. 

OATS. 

Oafs crop of counirlcs nariiedj ISOO^WOS. 

trices are the 
the averages 

Country, 

1890. 

1900. 

1901. 

3902. 

1903. 

Fnited States 

BmJids. 

706,178,000 

BusheU. 
809, 126, 000 

Budids. 

736,809,000 

Bmhds, 

987,843,000 

BmJids. 

784, 09't, 000 

Ontario 

Manitoba. 

Rest of Canada 

92, 731,000 
23, 022 ; 000 
14,000,000 

92, 520, 000 
9, 092, 000 
12,000,000 

80,803,000 
^ 28,673,000 

20,000,000 

109, 786, odo 
35,565,000 
20,000.000 

113, 702,000 
34, 077, 000 
22,000,000 

Total Canada; 

129,753,000 

113,012,000 

129,476,000 

165,351,000 

169, 779 , 000 

Total North America . . . , . 

925,981,000 

922, 738, 000 

866,285,000 

11,153,194,000 


Great Britain 

Ireland 

118,868,000 

58,018,000 

118,467,000 ! 
61, 291, 000 

113,576,000 i 
62,240,000 

134,493,000 

65,570,000 

128,(ill,(k)0 

58,817,000 

Total United Kingdom... 

171, 376, 000 

179,758,000 

175,816,000 

200,063,000 

\'187,428,:0OO; 

Sweden 

Denmark 

NetherJandH 

Belgium 

France 

Spain 

Italy 

Germany 

53. 098. 000 

87.074.000 

16.001.000 

29. 017. 000 
270, Th, 000 

12. 776. 000 

16. 501. 000 
474,179,000 

69.272.000 

40.323.000 

17.296.000 

35.815.000 
250,597,001) 

10, 000, (100 
16, (,H.0, 000 
48S, 594, 000 

56.971.000 

87.409.000 
16,000,000 
36, 820, ()()() 

225.283.000 
32, 000, 000 
35, IIOO.OOO 

485. 716. 000 

61,862,000 

40.822.000 

19.163.000 

45. 688. 000 
27(), 948, OOO 

12, 000, 000 
13, 000, 000 
514, 152,000 

62,97911)00 
86, 000, 000 

1 18,500,000 

43,000,000 
815, 895, 000 
11,1)00,000 
16 , 001 ), non 
5l2,-i:!2,(l(l() 

Austria 

Hungary 

Croatia-Slavonia 

122,168,000 

81,217,000 

6,816,000 

~T[i8,i.si,uoo' 
70, 637, 000 
5,564,000 

;li8,391,0()(3 
68, 083, (KtO 
5, 814, 000 

125, 473, 900 

82, 807, (100 

6, 30!, 000 

12S.32S, 000 
87, 33 1,(100 
6, .58S, 000 

Total Austria-IIunga ry. . . 

209, 701,000 

194, 382, 0(X) 

192, 088, 000 

214, 581, OOO 

222, 250, 000 

Ronmania 

Bulgaria 

6, 255, »X)0 
5,775,000 

8,704,000 
6, 000, 000 

3 6, 54o7b0O 

8, 000 , 000 

21,91)5,000 
10, 000, 000 

31, 405, 000 
7, 231, 000 

Russia proper 

Folaud 

North Caucasus 

839, 689, out) , 

50.468.000 

12.516.000 j 

744, (.)37, 000 
51,235,000 
17,5(19,000 

^ 527757(5, (Sr 
rx5, 150, 0(K) 
11, 932, 000 

807, 888, 000 
63, 167, 000 
16, T12, 01)0 

6r.(), 405, ()()() 
58, 745. 000 
18, 939. 000 

Total Russia in Europe ... 

908,648,000 | 

i 812,791,000 

li95, 658 , 000 

887, 167,000 

728, (139, OUO 

Total Europe ! 

2,211,581,000 

2,129,532,000 

1,873, 301 , 000 

2, 31 7,0 11,000 

2, 221,712, {)()() 

Siberia 

Central Asia.,.,, 

70,858,000 

9,H0b0O0 

oT’oiXiSr 

5, 987, 000 

2f, 5b;9, (jOO 
6, 870 , 000 

31. 078, OOO ' 
9, 433, OOO 

j 71,694,000 

Total Russia in Asia 

Total Asia 

86,657,000 1 

~lT.y(;n7,oo(r j 

40,905,000 
40,905,000 1 

28, 439, 000 

28,439,000 

43,5)1,000 
43,511,(HK) I 

71,691,000 
71, 09 i, (M)d 
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Dais emp of countries ncaned, 1809-1903 — Continued. 


Ooniitry. 


AU^evia, 

(jape ( ’olony 

Total Africa 

West Australia, 

South Australia 

Queenslftud - 

New South Wales 

Victoria 

Tasmania 

New Zealand 

Total Australasia 


PwEOAFlTULATION BY CONTINENTS. 


North America 925,931,000 922,738,000 866,285,000 1,153,194,000 953,873,000 

Europe 2, 211 , 531, 000 2, 129, 532, 000 1, 873, 301, 000 2, 817, 041, 000 2, 221, 712, 000 

Asia 86,657,000 . 40,905,000 28,439,000 43,611,000 71,694,000 

Africa 6, 402, 000 6, 750, 000 6 750, GOO 10, 479, 000 6, 5CK3, 000 

Australasia 25,735,000 25,293,000 32,110,000 25,613,000 29,973,000 

Total 3, 256, 256, 000 3, 125, 218, 000 2, 806, 885, 000 3, 549, 808, 000 3, 283, 752, 000 


Yisihle supply of oats in the United States and Canada^ first of each months for ten years.^ 


1899. 

1900. 

1901. 

1902. 

1903. 

Bushels. 

4. 534. 000 

1.868.000 

Bushels. 

5, 000, 000 
1,750, 000 

Bushels. 

5, COO, 000 

1, 750, OOO 

Bushels. 

8. 729. 000 

1. 750. 000 

Bushels. 

5, 000,000 
l,f»00,000 

6,402, 000 

6,750,000 

6, 750, 000 

10,479,000 

6,500,000 

58,000 

314.000 
4,000 

287.000 

5.697.000 ! 

2.343.000 
17,032,000 

76. 000 

225. 000 

11. 000 

648. 000 

6.309. 000 

1. 184. 000 
16,840,000 

90, 000 

378. 000 

8, 000 

612. 000 

9.884. 000 

1.451.000 
19, 687, 000 

16E^' 

484.000 
44, 000 

709.000 

6. 937.000 

1. 756. 000 
15,519,000 

167.000 

640.000 
1,000 

363.000 

4.542.000 

1.808.000 
22,452,000 

25,735, 000 

25,293,000 

32,110,000 

25, 613,000 

29, ‘973, 000 

1 , , 


Month. 1894-1895. 1895-1S96. 1S96-1S97. 1897-1S9S. 


July 

Aupnist . . . 
September 
October, . . 
November 
December 
January . . 
Fcbmary . 

March 

April 

May 

June 


Month 


BmJiels. Bushels, Bushels. Bushels. 

10.262.000 12,716,000 15,276,000 2,420,000 

6,a85,000 9,364,000 7,808,000 2,988,000 

10.973.000 18,853,000 10,603,000 6,159,000 

13.127.000 17,140,000 14.445,000 11,241,000 

13.254.000 20,528,000 12,899,000 10,661,000 

11.789.000 18,186,000 10,109,000 10,401,000 

12.004.000 1 5,861,000 8,680,000 8, 794, OCX) 

11.876.000 16,175,000 8,537,000 8,727,000 

12.449.000 16,800,000 8,207,009 12,437,000 

14.176.000 15,823,000 6,606,000 12,432,000 

13.845.000 16,824,000 5,010,000 9,992,000 

12.801.000 14,989,000 4,571,000 7,160,000 


July 

AUitust . . . 
September 
October. . . 
November 
December 
January . . 
February , 
March..., 
April . . i . . 

May 

June.. 


Bushels. 

3.134.000 

2. 135. 000 

9.380. 000 

10. 765. 000 

12.738.000 

12.332.000 

11. 864. 000 

10.508.000 

9.227.000 

8.905.000 

7.823.000 

11.284.000 


Bushels. 

9.007.000 

4.653.000 

4.673.000 

4. 124. 000 

8 . 020. 000 

10.248.000 

10.446.000 

11.446.000 

12 . 211.000 

14, 326., 000 

13.426.000 

13.460.000 


Bushels. 

14.120.000 

10.384.000 

11.410.000 

13. 821. 000 

17.217.000 

17.995.000 

19.538.000 

19.978.000 

20.832.000 

20.672.000 

16.138.000 

12.878.000 


Bushels. 

12, 912, 001) 
9,604,000 

13.784.000 

15. 573. 000 
20, 096, OOO 

19. 768. 000 
16, 148, OOO 

20. 245. 000 
17, 925, OOO 

15. 609. 000 
14, 402, OOO 
10, 421, OOO 



1S9S-1899. 


Bushels. 

8, 716, 000 

4. 971 . 000 

7.360.000 

9. 286. 000 

11.352. 000 

9. 460. 000 

10.893.000 

13.231.000 

14.782.000 

15. 725. 000 

13.971.000 

13.661.000 


1903-1904, 


Bushels, 

6,686,000 

8,623,000 

11.714.000 

10.876.000 

13.332.000 

13.995.000 

13.785.000 

14.774. 000 

15.241.000 

16.377.000 


rt These figures represent stocks available at 62 of the principal points of accumulation east of the 
Koeky Mountains, stocks in Manitoba elevators, and stocks afloat on lakes and canals, as reported by 
Bradstreet’s. 
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(hndltion of oc/Y-s* rroj) of Uiuted lSd(',-lV(Xl. 


Year, 

June. 

July. 

w 

s 

!:,n 

P 

-< 

f 4 

ai 

1 

m 

Year. 


July. 

fco 

1 

ill 

.72 

5 'ear. 

B 

A 


U 

KA 

a'} 

1 SS 6 

95. 9 

88 . S 

87. 4 

90. 9 

1892 ... 

88.5 

87.2 

80.2 

78. 9 

1898 ... 

98. 0 

92.8 

81.2 

79 . 0 

1887 .... 

91. 0 

85. 9 

85 . C 

83. 4 

ISOJ . . . 

88. 9 

S 8.8 

78.8 

74 *. 9 

1899 ...1 

S 8. 7 

90.0 

90.8 

'■'> 7. 2 

1888 ..... 

95.4 

95. 2 

91.7 

87.2 

1894 ... 

S 7.0 

77.7 

70, 5 

77.8 

1900 ...i 

91.7 

.SO. 5 

?:•*'! i 

82 . 9 

1881 ).... 

93.8 

94.1 

92 . 3 

90. 0 

1895 ... 

SI .8 

83. 2 

84.5 

80.0 

19 U 1 ... 

85. 3 

. 83,7 

/ 3. 0 

72. 1 

1 S 90 .... 

89. 8 

81.(4 

70.1 

111.4 

1891 ;... 

98.8 

0 C .5 

77.3 

74.0 

1902 ...! 

90. 0 

92.1 

89.4 

87. 2 

ISDl .... 

85. 1 

67 . Cl 

89. 5 

90.7 

1897 ... 

1 89.0 

S 7.5 

80. 0 

84. 0 

1903 ...! 

85. 5 

81. 3 


; 75.7 


Acreage^ pwdiicilon^ valux^ prices, ejports, etc,, of oats of the United fSlaJes, JSflG-lOOd, 


Year. 

Acreaj^e. 

Av- 

era.q'e 

yield, 

’ '[ler 
as're. 

Prodne- 

tloii. 

Ay- 

enii^e 

faian 

price 

per 

bush- 

el, 

Dec. 1 

Parra 
value, 
IAmi. I. 

(Jhicafro cuhIi price per 
buHlie), No. 2. 

Domestic, 
export.^, 
Im; hiding 
oatineal,' 

|;)e- 
‘gillUitlg 
July I,u 

Imports 
(luring 
llrtc-al 
yi;:*a'!'.s 
Ijcgin- 
ninti’ 
.Inly ;}.<« 

Det’.cnilxM’. 

Jbiy of 
foHowirac 

.Near. 

Low. 

llitJii. 

Lew, 

Migb. 


Anrs. 

Bufth. 

Bushels. 

Cts. 

Dollars, 

as. 

C's. 

Cts. 

as. 

Bushels. 

Bushels. 

1800..... 

8, 804, 219 

30.2 

268.141,077 

35. 1 

94,057,945 

3(5 

43 

59 

7<8 

<825, 895 

17 A i-98 

18C7 

10,740,410 

25.9 

278,698,000 

44.5 

123,902,556 

6‘2 

57-i 



1,2‘2, 5rri 

780,798 

1808.;... 

9, 005, 736 

26.4 

254, 960, 800 

41.7 

1015, 355, 976 

43 

491 

561 

cm 

481,871 

326,(559 

1809 

9,461,441 

30.5 

288,334,001; 

38.0 

109, 521, 734 

40 

m 

461 

58.' 

121,517^,266,785 

1870 

8,792,395 

‘28.1 

247,277,400 

39.0 

96,4451,(537 

m 

41 

-171 

51 

.l‘17,57‘2i 599, fVM 

1871..... 

8,365,809 

SO. 6 

255,743,00c 

86. '2 

92,591,3.55 

SOiJ 

33 

841 

42’ 

2(52,975' 535, ‘250 

1872 

9,000,709 

80.2 

271,747,000 

29,1 

81,303,518 

2V 

25^ 

30 

31 

714,072 225.5,55 

' 1873 

9,751,700 

27.7 

270, 340,000 

34.6 

93,474,101 

84 

40g 

44 

4«i 

S12,873l 191,80*2 

1S74..... 

10,807,412 

22.1 

240,369,000 

47.1 

113,133,93^ 

514 

Mi 

571 

61 ; 

501 770 1,501), 040 

1875 

11, 915, 075 

29.7 

•354,‘317,5(X 

32. ( 

113,411,491 

291 

30.) 

2S[ 

3U 

1,4(16,2*28 

121,547 

3870- 

18,358,908 

24.0 

3‘20,S84,00( 

8‘2.4 

103,844,896 

3I| 

34.1 

371 

451 

*2, .851, 1*28 

'11,597 

1877 

12, 826, 148 

31.7 

400,394,000 

28 . 4 

115,54(5,191 

‘24-; 

‘27 

23 

27 

3, 715, 479 

21. 391 

1878 

13,176,500 

31.4 

413,578,56( 

24. C 

101,752,468 

lOi; 

20il 

24f 

30’ 

5,452,186i 13,395 

1879..... 

12, 683, 500 

‘28.7 

303,761,320 

33.1 

120,533,294 


36 

291 

311 

7(:16, 3(5(5; 489, 570 

1880,.... 

16, 187,977 

25.8 

417,885,a80 

36.0 

150,243,(5(55 

29| 

331 

8(51 

391 

402,904! , 64, 4 1*2 

1881 

16,831,600 

24. 7 

416,481,000 

46.4 

193, IDS, 970 

43i 

4(51 

, m 

5(1 i* 

(525, 690 1. 850, 983: 

1882 

18,494,091 

‘26.4 

488,250,610 

37.5 

182,978,0*22 


411 

881 

42| 

40:i,49(’ 

815,017 

1883 

20,324,962 

; 2S,i 

571,302,400 

32.7 

187,040,264 

291 

361 

801 

34.} 

3, 274, (522 

121,069 

1SS4 

21,300,917 

27.4 

, 583,628,000 

27.7 

l<51,:fr28,470 

. 221 

25' 

8IJ 

37 

(5, 208, 104 

94,310 

3sn5 

22, 783, 031 

27. 6 

629,409,00{] 

28. 5 

179,(531,861 

27 

29 

261 

29.il 

7,3:ii,aor 

149,480 

.1880. . . . . 

23. 658, 474 

2(5.4; 624,134,00( 

29.8 

18(5, 137, 9;« 

^ 25f 

271 


277 

.1,874,635 

139,575 

1887 

25, 9:;0, 906 

25.41 659,151 8, 001 

30.4 

21)0,(599,791 

28S 

3o;i 

8*2? 

38 

578, ()8{ 

128,817 

•J88S 

! 26.998,282 

26. 0 

701,7:?5,00( 

27. 8 

195, 421, ‘241 

25 

2C>1 

211! 

*23 ji 

1,191, -171 

131,501 

18S9 

1 27.462.316 

27. 4 

751, 51 5, Wi 

22 9 

171,78:!,00.'' 

20 

21 

244 

30 ■ 

15, 107, *238 

'(ri;( 

1890 

! 2(v!3,J,'3!;1I 

19. 8 

5‘2;:{, 1521, 000 

4‘i* 4 

222, 018, 486 

391 

4!n 

■151 

51 

;l , 836 

•1 I , ,S !,S 

1891 

j 25, 581, an 

28. i 

738. 394, 1)00 

31.5 

232,312.267 

:'d,'. 


28 ' 


10,.5S(M';| ( 

47. VS2 

1892 

27, 06,3, s:;,) 

21.4 

661, 035, 000 

31.7. 

‘209, ‘25:5, 611 

25,'* 

::ii 


32 ' 

2, 'dIO, 

49,433 

1893 

27,273,033 

23. 4 

6:>8,851,850 

29. 1 

187,576,092 

27.'. 

lit),' 

32,1 

36 

6, '.''.10, 2‘.,(9 

3l,75t) 

1894 


21.5 

6(52, 0315, 92, > 

32. ■ 1 

214,816,920 

*28^' 

2tiii 

27,’ 

(to.; 

l,70M,S‘.n 

336,9.18 

1895 

' 27^878,’ 406 

29. 6 

82l,4ii5,l»37 

net) 

163, 1555, 068 

lOi': 

17.', 

i>d 

I9il 

15, 15(5 CIS 

66,(502 

1890 

27, .565, 985 

‘25. 7 

707, 316,440 

18.7 

132,485,033 

16.', 

1h; 

16;: 

Is; 

3/, 7*2.5, 0.S3 

:i 3 1,901 

1897 

25, 730, 375 

27. 2 

<598, 7(57, 809 

21. ‘2 

147, 974,719 

21“ 

231 

'26 

:r2 

73,8S0,30V 

27*, 093 

1898 

25,777, :iiO 

28. 4 

730, 906, 1513 

25. 5 

1815,405,36} 

‘26 

27. j 

•21 

271 


3h; 0',I.S 

1899 

2':,3U,;Wi 

30,2 

79(5,177,71.3 

2 (.*9 

198,1(57,975 

22 ' 

2-3 

in; 

‘22» 1 

45, 01, S, ,857 


1901) 

27, 364, 795 

29. 0 

809, 125, 989 

‘25. 8 

208,669,233 

ill! 

*2‘2 (' 


h' 

42,268,931 

32i 107 

1901 

28, 51 1,476 

25. 8 

736,808,724 

39. 9 

293,658,777 

42 

48; 

:i.l' 

49.', 

13, *277, 612 

I'if 97H 

1902 

28; 653, Ml 

64. 5 

987,81*2,712 

30, 7 

303, 581, 852 

29,1 

32 


38; 



1903..... 

27,038,126 

2S. 4 

784,091,199 

311 

267, (561, 665 

341 

38 



«8,381,8(.l5j 



nlii yt'ans LSfiG {:o. 1 .S.s:', o.'ttJiU'jd is not ineliHlod. 


LoWBKS on O.A'i'iS BV fSHlUNKAOI':. 

Experiments with oats indieato that the trJ'itin, affer luivini:: [kishimI IJinm^th tho 
sweating process, slirinks hrii Jittlc^ Tim liighest; slirinlcjigo ol>si‘rv(H{ in the tests 
recorded ’was 3.4 per cent daring a ptn-iod of ab«.>nt 7 inoaths. 
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Acirrff/f’f jyrodtuiiini, mhiCy and dddrlhulion of oats of the Ihiitcd. Slates in lOOft, Inj States, 


vStiiO'S iU!<l Terriiorii'S. 

Aereagc. 

Crop of 1903. 

rroductiou. 

V.-ilno. 

1 

Stock ill farmers’ Iiaiaks; 
jUareh 1, 1904. 

Shipped, out 
of county 
'W lie re " 
grown. 


Aej-ea 

liudniti. ” 

Dollars. 

.Bushels. 

Per cenL 

Bmheh. 

,Ma„ino 

119, 955 

T,*? 38, 222 

2,132,2110 

1, (558, 378 

35 

94, 794 

,Ni;\v ii amps lore 

12, 953 

374,848 

179,927 

101, 209 

27 


V ermont 

79,339 

3, 030, (535 

1,33;\470 

9:59, 497 

31 

30,309 

IvIassMA'linsetts 

(5,812 

219, 891 

109,277 

45, 547 

21 


iliiode l.slfind 

1 , 9SS 

47, 433 

21,;) 15 

12, 3:53 

26 


OoinireMeilt 

1 Oi 2.S3 

320] 830 

ill] 374 

70, 583 

22 


New Yorlc 

1,311,318 

44, .584, 812 

18,279,773 

20,093, 195 

45 

4,012,633 

.New .lerser 

(53, 781 

1,920,037 

(59(5, 919 

615, 914 

38 

48, 601 

I’lanisy] vania 

1,209,191 

3-1, 582, 8(53 

12, 795, (DO 

14, 178, 974 

41 

1, 729, 143 

iJelnwaro 

1,823 

107, 071 

-42, .823 

28, 909 

27 

6, 424 

JSIarvle.TKl 

3.8,310 

789, 804 

315, 922 

189, 553 

24 

102, (575 

Virginia 

20(5, ,529 

2,850,100 

1,225,543 

798, 028 

28 

199, 507 

Nertli cVirolhiai 

21(5,710 

2,470,491 

1,284,957 

395, 279 

10 

123,525 

Soiitli CHi'eiliiia.. 

203, 519 

2, 819, 98(5 

1,(581,315 

284, 9(59 

10 

50, 991 

Oeoi’,!J!;in. 

259,09:1 

3,482, 895 

1,91.5, .579 

522, 430 

15 

69, 957 

}.''loridn 

33,227 

438, 599 

293, 158 

91,403 

14 

21, 930 

,Al.‘U:i<‘una 

214, 980 

3,31)9,779 

1,834,2(51 

543, 4S5 

1(5 

;)3, 9(58 

AIisH,iasi{,)|,>i 

110, .374 

1,9,55,910 

844, 391 

215,229 

13 

1(5, .55(5 

Loiiisutiia 

82, 137 

510, 978 

235, 050 

89, 899 

17 


Texas 

914,809 

32, 17.5, 913 

14, 289, 270 

6, 170] 399 

19 

8,118,903 

ArkausfiH 

227, 178 

4, 225, .511 

1,8.59,225 

1, 098, 933 

2(5 

25:), 531 

Teniiessei'.. 

199, 325 

3, 132, 512 

1, 315, (5.55 

751,803 

24 

313, 251 

'West Virginia, 

84,758 

; 1] 839, 240 

84(5, 055 

680,522 

37 

30, 785 

Kentucky 

230,8(52 

4, (540, 32(5 

1, 902, 534 

1,392,098 

30 

278, 420 

Ohio 

1,001,981 

30, 752,419 

11,070,871 

10,4.55,822 

34 

8,610,677 

Micliigaii 

970, 590 

29, (502, 995 

10, (557, 078 

10, 0(55,018 

34 

7, 696, 771) 

'lTu:ii'a,na 

1,207,283 

■20,4.57,705 

9, 429, 4(5(5 

8, 248, 1.57 

2S 

12, 990, 813 

Illinois 1 

3,70.3,979 

1 98, 525, 792 

31,-528.244 

34,484,017 

35 

CO, 100, 715 

Wisconsin 

2,429,538 

70, (588,84(5 

27,094,208 

31, 078, 050 

1 39 

15,1:10, 881 

Minnesota . . 

2,130,315 

(58, 809, 174 

20, 942, 7.52 

29,147,48(5 

38 

22, 01 H, 936 

low a 

3, 505, ,581 

84, 133, 944 

24, 398, 8>14 i 

29, 081,523 

31 

21,874,825 

M'iHSonri ! 

787,411 

17,401,783 

5,598,571 

5,919,909 

84 

2,4;)0,2ija 

Kansiis 

992, 815 

2(5, on, 7.5:-) 

7,803,52(5 

9,101,114 

35 

4, 682, no 

Nebraska 

2,014,493 

50,42(5,958 

19,045,198 

‘20, 799,:)30 

35 

2(5, 147, im 

South Dakota 

709,404 ' 

27, 297, 191 

7,907,489 

12,-542,909 

4(1 

8^4.52,880 

North Dakota, 

797,293 

21,845,009 

(5,771,952 

9,611,803 

44 

3, 05S, 301 

Monta na, 

1(52,337 

7, 532, 437 

2, (>3(.(, 3'.)3 

3, •238,948 

43 

2,259,7:51 

Wyoming 

37, 988 

1, 11(5, 847 

.558,424 

43.5,570 

39 

67, 011 

Ooionido 

i:i7,942 

4, 593, 499 

1,883,322 

1,(!5:),919 

39 

1,378,011 

New M'exieo 

15,272 

315, 147 

213, 991 

10(5, 999 

31 

27,612 

Arizona 

1,81(5 

(5), 1(58 

39, 325 

19,310 

30 

0, 447 

IJiah 

45,420 

1, 9.53, 288 

810, 111 

(511,717 

37 

393, 72;r 

Ncvicla 

9,205 

177, 493 

120.975 

53.2;)9 

30 

8, 87:) 

Kiaho 

88, 390 

3, (5(5l5, 940 

1, (5.50, 123 

1,173,121 

32 

1,3.5(5,708 

Wash ing ton 

158,(529 

7, .508, 185 

■2,887,310 

2, 203. 474 

29 

2, 58:), 38:) 

Ore^n„)n. 

287, .501 

9, 720, (577 

4,277,098 

3,402,237 

35 

3, 693, 857 

OaJi'i'orMla 

1(55, 430 

5, 75(5, 991 

3,108,7(51 

(533,2(50 

11 

1,611,950 

Okialiotna 

307, 73(5 

8, 124, 230 

2, 7(l‘i, 238 

2,031,058 

' 25 

3,107,392 

Indian Territory 

214,939 

9, 439, 080 

2,253,(578 

.2,704,414 

42 

1,0;)(),253 

Dnited State.M .. 

■27,(538,129' 

784,004,109 

267,(591,695 

273,707,637 

34'. 9 

223, 959, 467 


Oats ah a Fora<m 3 Citoi\ 


A nrixed crop of oats and Onnarliaii field peas is well worthy of a place on eveay 
farm wliere stock is kept. Sncli a mixed crop is reconimcnided as being valuable for 
pasture, for caittlng as a soiling crop, and, when mature, for hay. When planted in 
succession of about 'two weeks, tlie first planting being as early in the spring 'aS"' 
conditions wdll permit, a succession ofliighly luitritio us forage is produced wiiich is 
greatly relished by stock. 

In comparative tests" of oats and peas, oats, barley and, oats, and barley,' the a,.ver- 
age. yields \vere nearly 12, B, 7.5, rind 6.5' tons per acre, respectively. The estimated 
.value of the food constituents per acre', calculated on the dry" matter, is ' given , as 
5^63.11 for oats and peas, $57.9,9 for o'ats. alone," $43.B9' for oats aiul barley, and $31,99 
for barley alone. ' . • 
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h>l!:itt:‘S itnd Territories. 

18U4, 

1S95. 

1896. 

1897. 

1898. 

1899. 

1900. 

lOtll. 

1902. 

1903. 


,7hi.s7/. 

Biaih. 

Bmh, 

Bueh, 

JBioi/i, 

./h/.s7u 

ih/.-f//. 

11 lentil. 

Be eh, 

Bu.sh, 

Maine 

uik 5 

40, 1 

40.0 

81.0 

36. 0 

:t5. 0 

37.5 

3.5. 0 

39. 0 

lii). 5 

New Haiu'pshire 

31. 1. 

36. 9 

38.0 

85. 0 

0 

85. 0 

32. 6 

29. 5 

35. 0 

31. 1, 


32. 9 

43.8 

40. 5 

88. 0 

38. 0 

37.0 

31. ‘.1 


40. 0 

3H. 2 

Massacimsetts 

31. 9 

36.0 

36.0 

82.0 

32. 0 

83.0 

3f;. 8 

31.0 

32,2 

31.7 

Rhode Island 

30. 0 

32. 4 

30.0 

32.0 

27. 0 

26.0 

30. 9 

29. 4 

86. 2 

28. 1 

Connecticut 

25.8 

31.9 

29,0 

29. 0 

28.2 

28. 0 

31.0 

28. 7 

81.5 

31.2 

New York 

22. 1 

31,7 

38.0 

31. 0 

27.5 

81.0 

27. 9 

21.6 

40. 0 

34.0 

New Jersey 

28. 4 

35. 5 

31.0 

25. 0 

19. 6 

24.0 

20. 6 

16, 0 

32. 2 

25.4 

Pennsylvania 

22.3 

31.7 

31.0 

28. 2 

23.3 

83.0 

81.1 

18.9 

36. 5 

28, 6 

Delaware 

19.0 

19.1 

29.0 

22.0 

22. 0 

20.0 

21.0 

18.5 

22.6 

22.2 

Maryland 

21. 4 

26. 2 

24.0 

24,0 

19. 5 

23.0 

21. 0 

18. 8 

26. 7 

20. 6 

Virginia 

12.0 

17.7 

18.5 

12.0 

16. 1 

14.0 

11.8 

14.9 

17. 5 

18.8 

North Carolina, 

10. 9 

15.1 

12.0 

13.0 

14.3 

12.0 

18. 9 

11.4 

12.7 

11.4 


12,0 

15.2 

11.0 

15, 5 

17.2 

12. 0 

15.5 

15. 8 

13. 1 

14.0 

Georgia 

13. i 

14.5 

12. 0 

14.0 

16.6 

9.0 

15,0 

14.8 

11. 1 

18. 6 

Florida 

11.8 

10.2 

12.0 

9.0 

15,4 

9.0 

11.3 

18.1 

13.6 

13. 2 

Alabama 

13.2 

14.9 

14.0 

18.0 

16.8 

10.0 

14.4 

14. r>. 

10.9 

15.8 

Mississippi - , 

13.0 

15.7 

13. 0 

14,0 

18.5 

10. 0 

14.0 

15. 2 

15.4 

15.0 

Lonisiaua 

22. B 

15.0 

10.0 

18. 0 

18. t 

18.0 

18.0 

18.4 

15.2 

15.9 

Texas 

32.7 

20. 7 

20.0 

25. 0 

29. 7 

25. 0 

88. 0 

16.3 

23. 2 

85.5 

Arka.n,sas 

18.5 

25.4 

16.0 

17.0 

22,8 

19. 0 

22, 2 

12. 3 

2(1. 0 

38.6 

Tennessee — 

14. 0 

22. 5 

16.5 

10.0 

18. 7 

14.0 

16. 6 

17.5 

17.3 

18.5 

West Virginia 

18.6 

23. 4 

24.0 

20. 0 

19. 5 

28. 0 

2! . 0 

18.7 

28. <; 

21.7 

Kentucky 

21.0 

26.2 

21.0 

18. 0 

22. 4 

18. 0 

21,3 

19.7 

22. 2 

20. 1 

Gh in - 

30, 3 

31.7 

31 . 0 

32.0 

80. 9 

86. 0 

8H. 0 

31.5 

li’.T 

80. (5 

Michigan 

2(). 1 

23. 9 

30.0 

26.0 

32. 8 

84. 0 

86. 7 

29.0 

39. 9 i 

30.5 

Indiana 

32.3 

22. 9 

29.0 

30.2 

29.2 

82. 0 

82. 7 

28.6 

85.4 

24. 4 

Illinois..., 

36.1 

24.4 

28.0 

32. 0 

29. 0 

38. 0 

88. 0 

28, 2 

87.7 

26. 6 

Wisconsin 

32. 9 

33.8 

33.4 

34.0 

36. 1 

86. 0 

82. 0 

29l 1 

159. 9 

32.8 

Minnesota 

28.1 

39.9 

33. 0 

26. 0 

36.3 

82. 0 

25. 2 

82. 1 

89. 0 

82, 3 

Iowa 

25.6 

46.2 

27. 5 

80.0 

31. 0 

83.0 

31.0 

29. 8 

30. 7 

24.0 

Missouri 

23.3 

27.7 

18.0 

22, 0 

17.0 

26.0 

27,4 

.11.2 

32. 5 

22, 1 

Kansas 

17.9 

17.9 

13.0 

24. 0 

18.0 

20. 0 

31.6 

18. 6 

83.5 

26,2 

Nebraska 

12. 6 

28.8 

39.0 

31. 0 

82, 1 

80. 0 

21.8 

19.8 

81. 6 

29.5 

South Dakota 

7.6 

25.3 

27.5 

22. 0 

26 . a 

26. 0 

21.5 

28.8 

84., 8 

88. 6 

North Dakota 

25. 9 

32.1 

22.0 

23. 0 

80.7 

30. 0 

10.8 ' 

32. (1 

88, 4 

27.4 

Montana 

40.1 

35.8 

47,0 

42. 0 

40. 6 

88.0 

39. 0 

42. 0 

41.9 

46.4 

\Vyoming 

30. 4 

41.0 

32. 0 

35.0 

81.2 

80.0 

31.2 

41.0 

86.0 

29.4 

Colorado .... 

13. 5 

34.3 

28.0 

84. 0 

85. H 

27.0 

32. 8 

88.8 

20.8 

33.3 

New Mexico 

35.0 

39.9 

27.0 

36.5 

88. 8 

24.0 

30.1 

31.6 

19. 1 

22. 6 

Arizona 








35.0 

31.7 

35. f> 

Utah ' 

83.0 

33.8 

38.0 

35.0 

89.7 

34.0 

36.9 

88.0 

35. 5 

36. 4 

Nevada ' 








48.0 

34.8 

28. 6 

Idaho 

88.5 

85.2 

42.0 

86.8 

48.6 

34.0 

36.6 

88.3 

42. 1 

■41.5' 

Washington..... 

86.6 

40.8 

36.0 

48.0 

41.9 

37.0 

84.4 

47.5 

46.2 

47. 0 

Oregon 

26.7 

28,8 

21.0 

82.0 

27.0 

30.0 

18.5 

31.5 

28.7 

, 88.8 

California. 

35,6 

28, 1 

31.0 

18.0 

33,0 

81, 0 

24.6 

80, 4 

80, 5 

34. 8 

Oklahoma 






20. 7 

47.8 

26,4 

Indian Territory 








26, 0 

82. 6 

30. 0 











General average 

21.5 

j 29.6 

25. 7 

27.2 

28.4 

30.2 

29. <» 

j 2i'). 8 

31. 5 

28."4 


A.Terage yield of oaf h hi ceHahi eoiDiirien^ hi hu.H]ieft< per arre^ J<SV.j-~l!!>hh 


Year. 

United 

State.Hi. 

Russia. 

Ger- 

niany, 

Austria. 

D luigHry . 

Fraiua*. 


(«) 

Oh 

F) 

Oh 

{^0 

Oh 

1894 

24.5 

21.7 

46.8 

25.9 

30. 1 

27.2 

1895 

29.6 

19.9 

48. 2 

26.2 

29. 6 

27.6 

1896 

25.7 

19,2 

41.8 

28.1 

31. 4 

27.0 

1697 

27,2 

15.7 

39.9 

21.5 

2'l. 3 

23. 1 

1898..... 

28.4 

16.5 

47. 1 

27.3 

30. 2 

29. 1) 

1899 

80,2 

23. 6 

48.0 

30,2 

an. 3 

27.8 

1900 

29.6 

19.5 

48.0 

25. 2 

28. 1 

25. 7 

■1901 

25.8 

14.0 

44.5 

25! 6 

28. 1 

23.5 

1902 

84. 5 

21,6 

50. 2 

27. 6 

33. 6 

'29.2 

Average 

28.4 

19, 1 

■45.5. 

25.8 

' 29. 9 

26. 7 


1] It i (.('{ I 


(0 


I:}9.5 
I}9,2 
'40, 1; 
4S. fi 
4L8' 
4,102 
40. '6 
'46,9 


41.7 


« Winchester bushels. 


6 Bushels of 42 pounds. 



STATISTICS ■ OB’ OATS. 609 

Average mine per acre of oa/.'j in the United States^ based wpoii farm value December 1, 

1S94-1903, by States. 


Stdtes and Territories. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

Maine A 

^4. 

74 

ai3. 63 

$12. 40 

$9. 

92 

$12.24 

$13.30 

$14.25 

$17.60 

$17.55 

$17. 77 

.New Hanipsliire 

15, 

24 

12. 92 

13. 30 

13. 

30 

12.54 

13. 65 

12. 39 

15. 34 

15.40 

14.93 

V crmon t 

10. 

78 

14.37 

12. 66 

10 

56 

18.30 

13. 69 

12. 56 

16.50 

17.20 

16. 81 

Massac,hiise.tts 

13. 

72 

12. 24 

12. 60 

10, 

56 

11,84 

12. 54 

13. 98 

17.06 

14. 49 

15. 53 

miodo Island 

14. 

10 

12. 64 

9. 30 

10. 

88 

9. 99 

9.62 

11. 74 

15. 88 

15. 57 

12. 65 

Connecticut 

11, 

09 

9.89 

8.99 

9. 

86 

10. 15 

10. 36 

10.85 

15. 50 

14.14 

14.04 

New York 

8. 

62 

8. 88 

8.68 

8, 

37 

8.53 

10. 28 

8.93 

10. 37 

14.40 

13, 94 

New Jersey 

10. 

79 

10. 29 

9.52 

7. 

50 

6. 08 

7. 92 

9.18 

7.52 

12.56 

10.92 

Pennsylvania 

8. 

47 

8.56 

7.43 

7. 

61 

6, 99 

9. 57 

9,33 

8.60 

12. 41 

10.58 

Delaware 

6. 

65 

5.54 

6. 09 

5. 

06 

6. 60 

5,00 

6.30 

8.33 

9.49 

8.88 

Maryland 

8. 

35 

7.07 

6. 52 

6. 

24 

5. 65 

6.90 

7.44 

7.71 

10. 15 

8.24 

Virginia 

4. 

44 

5.31 

4.81 

3. 

48 

4. 67 

4. 62 

5. 48 

6.26 

7.35 

5.93 

North Carolina 

4. 

80 

5. 74 

4.20 

4. 

81 

5, 29 

4.92 

6.26 

7.84 

6.48 

5.93 

South Carolina 

6. 

36 

7.46 

5.28 

6. 

98 

7. 74 

5. 64 

7.44 

9. 80 

7. 73 

8.26 

Coorgia 

(i 

83 

0.(57 

4,92 

5. 

88 

7. 97 

4.32 

7.35 

9. 92 

6,88 

7. 48 

.Florida 

7, 

20 

6.63 

6.36 

4. 

77 

8. 32 

4.50 

5. 65 

9.43 

8.30 

7. 92 

Alabama 

(k 

73 

G.26 

5.74 

a. 

59 

6.89 

4.30 

6.34 

9. 28 

6 . 00 

8.53 

Mis.si.s.sippi 

6. 

11 

6.12 

5.72 

6. 

16 

7, 77 

5. 00 

6. 44 

9.58 

7. 85 

7.65 

Louisiana ■ 

10. 

48 

5.40 

3.40 

(5. 

84 

6.88 

7.20 

7.20 

8.04 

7. (50 

7. 31 

Texas. 

12. 

75 

5. 38 

6.80 

6. 

75 

8.32 

7.50 

11. 40 

9.78 

11.37 

15.62 

Arkansas 

7. 

40 

8.13 

4.96 

5. 

61 

6.01 

6.46 

7.77 

7. 01 

8. 20 

8. IS 

Tennessee 

5. 

11 

6.08 

4.29 

2. 

80 

5.24 

4.48 

5.81 

7.87 

7. 27 

7. 77 

West Virginia.. 

7. 

21 

7.49 

6.72 

6. 

00 

5.86 

8.05 

7. 14 

8. 04 

11.73 

9. 98 

Kentucky. 

7. 

56 

6.81 

5.04 

4. 

86 

6.05 

5. 76 

6.60 

8.08 

7.99 

8.24 

Ohio 

9. 

39 

6.97 

6.27 

6 

40 

7.42 

9 CO 

9 88 

12. 28 

13 15 

11 02 

Michigan 

8. 

87 

6.50 

5.70 

5. 

98 

8.86 

9 ! 52 

i 9.54 

11.89 

13 ] 17 

10 ] 98 

Indiana 

9. 

69 

4.58 

4. 64 

5. 

74 

6. 72 

7. 36 

7. 52 

10.87 

9. 91 

7. 81 

Illinois 

10. 

47 

4.15 

4,20 

6, 

76 

6.67 

8.36 

8.74 

11.28 

10. 56 

8. 61 

Wisconsin 

9. 

87 

6.08 

5.95 

(5. 

46 

8. 66 

8.28 

7.86 

11.85 

11. 97 

11. 15 

Milnnesota 

8. 

43 

6.59 

4.95 

4. 

94 

7. 62 

i 7.04 

6.05 

10, 91 

10. 53 

9.69 

Iowa, 

7, 

17 

: 6.47 

.3,30 

4, 

80 

8.16 

i 6.27 

6.80 

10, 73 

7.67 

6. 9S 

Missouri. 

0. 

76 

1 4.99 

’3.06 

4. 

IS 

3. 91 

6. 00 

6.30 

4.82 

9.10 

7. 07 

Kansas'. 

5. 

55 

3.04 

2.08 

4. 

32 

3. 96 

6.38 

7.27 

8.00 

10,05 

7. 8(v 

Nebraska 

4. 

54 

8.33 

2.09 

4, 

65 

6.42 

6. 60 

5.23 

7.33 

8,66 

7.97 

South Dakota. 

2. 

65 

4.36 

3. 68 

3. 

96 

5.63 

6.98 

5. 16 

9. 79 

10.09 

; 11.19 

North Dakota 

7. 

51 

6.14 

3.96 

5. 

98 

7.98 

8. 10 

3. 30 

10. 76 

10.37 

8.49 

Montena ' 

12. 

43 

15,75 

14. 57 

13. 

86 

14.21 

14. 82 

16.38 

15.12 

15.08 

16,24 

Wyomin g 

Colorado., 

14. 

59 

15.99 

16. 96 

12. 

25 

: 12.48 

12.00 

16. 07 

19. 68 

i 18.00 

14. 70 

6. 

21 

9.60 

8.40 

10, 

88 

14.68 

11. 34 

14.10 

16.90 

13.67 1 

13.65 

New Mexico. 

17, 

50 

17.96 

10.80 

14, 

56 

16.91 

10.56 

14.45 

18.96 

12.99 ^ 

14.01 

Arizona.. 










21.00 

23. 78 

21.65 

Utah... 

Nevada 

’ii 

22 * 

10.14 

i4.82 

11.55 

15.09 

13, CO 

15. 80 ' 

16. 83 
30. 10 

16.85 
16.63 
10. 71 
IS. 38 

10.85 
11.60 

16. 68 
24.36 
20. 21 
22. 64 
11.77 
15, 55 
16,25 
12. 06 

17.84 

19.45 

18.68 

18.20 

14.87 

18,79 

8.98 

10.60 

Idaho 

Washington 

Oregon 

nnUiorrifu, , 

'ii 

11 

7 

15 

32' 

32 

48 

(56 

10,21 

11.28 

7.78 

10.96 

12.60 
14. 40 
6. 93 
13. 64 

11.62 
16. 80 
11.20 
8.82 

15,70 
16.76 
10.80 
1(1 50 

12. 92 
14.06 
12. 30 
14. 57 

14.64 
13. 76 
7.59 
11.32 

Okbi hoTYui. 


TtuIihti 'Tf'rritcrv i 







Oeneml arcrago — ... 

1 








7. 95 

6. 87 

4.81 

5.75 

7.28 

7.52 

7. 63 

10. 29 

10. ao 

,, 


..Oo.JSfEOlj w Oaw. 


Smut in oate was so destnictiTe to that crop in the Northwest a few years ago that 
Boiue of the sufterers from its ravages were inclined to give up growing oats altogether. 
But a new and powerful disinfectant had been introduced. This was formaldehyde^ 
a derivative of wood alcohol. It was found almost at once that formaldehyde would 
kill many forms of microscopic animal and vegetable growth. This suggested its 
application for freeing cereals from smut fungi. Experiments were made at the 
North Dakota Experiment Station, which demonstrated that formaldehyde was a very 
satisfactory remedy for smut in oats. The spread of the information that relief had 
been iounii was very rapid, and thousands of farmers immediately availed themselvea 
of it* In the Dakotas, Minnesota, and Wisconsin the total saving was over |5, 000, 000,. 
and probably more than thirty thousand families w-ere directly benefited. 

This is a valuable proof of the ready availability of successful new methods of culti- 
vation and crop protection under the existing system of publishing the results of 
investigation .and experiment. , , 

1 a1908 39 



610 YEARBOOK OF THE DEPARTMENT OF AGEIOtrLTHRE. 


A verage Jam pries of oats per bushd in the United States December 1, 1S94-1 SOS, by States. 


States and Territories. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902,^ 

V 

1'90S. 


Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cb-ils. 

Oenis. 

Cmts. 

Cents. 

Maine 

U 

34 

31 

32 

34 

38. 

38 

50 

4,5 

46 

New HampsMre 

4,9 

35 

35 

88 

■38 

39 ' 

38 

■5*2 

,44 

48 

Vermont,, 

51 

33 

31 

32 

35 

'37 

36 

50 

" 43 

,44 

Mnssachnsetts 

43 

34 

35 

33 

37 

38 

■38 

55 

45 

49 

■Rhode Island J 

47 

39 

31 

34 

■37 

37 

38 

54 

43 

4'5 

Conneetient — 

43 

31 

31 

34 

36 

■ 37 

85 

54 

41 

45 

New York 

39 


26 

27 

31 

;i3 

32 

43 

36 

41 

New Jersey 

38 

29 

28 

30 

31 

33 

31 

47 

89 

43 

Pennsylvania 

38 

27 

24 

27 

30 

29 

30 

45 

34 

37 

Delaware 

35 

2±j 

21 

23 

30 

25 

30 

45 

42 

40 

Maryland 

39 

27 

23 

26 

29 

30 

*31 

41 

38 

40 

VirgirLia.., — ' 

37 

30 

26 


29 

33 

37 

42 

42 

43 

North Carolina. 

44 ■ 

38 

35 

37 

37 

41 

45 

51 

51 

52 

South 'Carolina 

5S 

49 

48 

45 

45 

47 ■, 

48 

62 

59 

59 

■Ceorgia — — 

51 

46 

41 

42 

48 

48 

49 

67 

53 

55 

Florida 

61 

65 

53 

53 

54 

50 

50 

72 

61 

60 

Alabama 

51 

42 

41 

43 

41 

43 

44 

64 

'55 

54 

Mississippi ' 

47 

39 

44 

44 

42 

^2 

46 

63 

51 

61 

Louisiana, 

47 


34 

38 

38 

40 

. 40 

60 

50 

46 

Texas 

.39 

26 

34 

27 

28 

so 

30 


49 

44 


40 

32 

31 

Sil 

29 

34 

S5 

57 

41 

44 

Tennessee 

35 

27 

26 

2S 

28 

32 

3d 

45 

42 

42 

W est V i rginia 

39 

32 

28 

80 

so 

35 

34 

43 

41 

46 

Kentucky....... 

36 

26 

24 


27 

32 

SI 

41 

36 

41 

Ohio 

31 

22 

17 

*20 

24 

*25 

‘26 

39 

32 i 

36 

Michigan — 

34 

23 

19 

23 

27 

28 

*26 

41 

33 1 

36 

Indiana ' 

30 

20 

16 

19 

23 

‘23 

*23 

38 

■*28' i 

' '3*2 

.Illinois. 

29 

17 

15 

18 

23 

22 

23 

40 

28': 

32 

Wisconsin. 

30 

IS 

17 

19 

24 

*23 

*2:1 

39 I 

30 

34 

Minnesota 

30 

14 

15 

19 

21 

02 

24 

34 

27 

30 

Iowa 

28 ■ 

14 

12 

10 

24 

19 

20 

36 

25 

‘29 

Missouri 

20 

IS 

17 

19 ; 

23 

24 

23 

43 

28 

32 

Kansiis.., — 

31 

17 

16 

IS 

22 

22 

23 

43 

30 

30 

Nebraska 

36 

14 

11 

15 

20 

92 

24 

87 

‘25 

2'7 

South Dakota... 

,! 35 

17 

13 

18 1 

21 

23 ‘ 

24 

34 

29 

29 

North Dakote 

J 29 

16 

18 

26 1 

26 

*27 

32 

33 

27 

81 

. M'ontana 

,i 31 

44 

31 

33 1 

35 

39 

42 

36 

¥ 

35 

Wyoming.. 

,! 48 

39 

53 

35 

40 

40 

47 

48 

m '■ 

60 

Colorado. 

,| 46 

28 

30 

32 

41 

4*2 

43 

50 

51 

41 

■■"New .Mexieo .. — ■ 

,j 50 

45 

40 

41 

41 

44 

48 

60 

68 

62 

A'rtmna'I.,. : 








60 

75 ': 

61 

Dlah ...... 

j ,34 

30 

39 

33 

38 

40 

44 

51 

47 

49 

Nevada 

' 







70 

70 

68 

■Idah,o - — ' — 

,1 . 32 

29 

30 

32 

36 

38 

40 

44 

48 

■ 45 

Washington 

.! 31 

28 

40 


40 


40 

35 

49 ': 

,■38 

Oiespii 

.i "28 

27 

38 

35 ■ 

40 

41 

41 

■ M 

41 

44 

California 

J 44 

■■ 39 

■ 44 

49" 

50 

47 

46 

44 

51 

54 









50 

34 

84 

f n di 0 .TI Terri torv t . _ ■ . „ . 







' ■46 .■, 

' Z7 

35 


! 


.... 







General a verage 

! 3*2,4. 

i 

19.9 

18.7 

21.2 

25.5 

24.9 

25.8 

''39.9,; 

30, '7 

811 


'IVarwportation rates^ ' average far oais in saclcs^ in cenU^mr tOO pounds, St, Louis to Kew 

Orleans, hy nver. 


im.... 

17.75 

1884., 

u.m 

1885.. 

-15.00 

18I6 ' 

16.00 

1887....... ■ 

18.25 

'1»., 






l'S90 

15.66 

1891 

16.28 

189*2.... 

16.87 

18S© 

17.51 

1894 

.■'. 17.14 

18% 

........... 18.00 

18% 



,1897 

10.83 

IS9B 

10.00 

1899 

10.00 

1900 

10.00' 

1901 

10.00 

li)02 

10 . Oo 

li»3 

1,0.00 
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September 
October , . . 
Nov^ember 
December . 



STATISTICS OF BAELEY, 


618 



Country. 

1899. 

1900, 

1901. 

1902. 

1903. 

United States.. 

Bushels. 

73,382,000 

Bushels. 

58,926,000 

Bushels. 

109, 933, OOO 

Bushels. 

134, 954, 000 

Bushels. 

131, 861, 000 

Ontario — 

Manitoba 

Best of Canada 

15,298,000 

5. 549. 000 

2.950.000 

17,443,000 

3.032.000 

2.500.000 

. 17/289,000 

6, 742, 000 

3, 500, 000 

22. 580. 000 

12.222.000 
4,000,000 

25, 147,000 

8. 982. 000 

4.500.000 

Total Canada 

23,797,000 

22,975, 000 

27, 531, OOO 

38,802,000 

38, 629,000 

Mexico. 

10,735,000 

10,529,000 

7,727,000 

6,045,000 

9,000,000 

Total North America 

107,914,000 

92,430,000 

145, 191,000 

179,801,000 

179,490,000 

(jtreat Britain J 

Ireland ' 

68,850,000 
7,024, 000 

64,278,000 

6,485,000 

63, 033, 000 
6, 808, OOO 

68, 590,000 
8,273,000 

61,348,000 

6,076,000 

Total United Kingdom... 

75, 874, 000 

70,763,000 

69,841,000 

76,863,000 

67, 424, 000 

Sweden 

Denmark 

Netherlands......... 

Belgium 

France 

Spain 

Italy ...........i 

Germany ... 

11.691.000 

21.694.000 

3.971.000 

3.902.000 

45.808.000 

53.428.000 
8,000,000 

137,048,000 

14.786.000 

22.826.000 

4.584.000 

4.764.000 
40,847,000 
55,000,000 

7,000,000 

137,889,000 

13.368.000 
22, 28:^, 000 

3,700,000 
4,650, 000 i 

88.867.000 
60,000,000 

8,000,000 

162,537,000 

12.988.000 

23.287.000 

4.593.000 

4.974.000 

41.948.000 
62,000,000 

6,000,000 

142,392*000 

14,653,000 

23.000. 000 

4.300.000 

4.500.000 

47.858.000 

60.000. 000 
8,000,000 

162,658,000 

Austria 

Hungary 

Croatia-Slavonia . — 

73.220.000 

61.587.000 
2,735,000 

61.480.000 

53.877.000 
2,902,000 

67.091.000 

50.071.000 
3,051,000 

73.788.000 

62.350.000 
3,259,000 

73, 873, W 
64,677,000 
3,4'94,000 

Total Austria-Hungary.-. 

137,548,000 

118,269,000 

120,213,000 

189,397,000 

141,944,000 

Eoumania 

Bulgaria...., ' 

4.543.000 

6.650.000 

14,618,000 

10,000,000 

24,222,0001 

9,500,000 

24,671,000 i 
11,000,000 

29.716.000 

10.013.000 

Kussia proper 

Poland 

North Caucasus 

179,850,000 

20.090.000 

18.144.000 

187,230,000 

18.416.000 

27.105.000 

189,435,000 

20.640.000 

25.685.000 

274, W, 000 
22-185,000 
35,530,000 

289,699,000 

20.819.000 

39.980.000 

Total Eiissia in Europe. . . 

218,084,000 

232,750,000 

235,760,000 

332,614,000 

350,498,000 

Total Europe 

727,739,000 

734,076,000 

762,931,000 

882,727,000 

914,059,000 

Siberia — .... 

Central Asia.. 

5.955.000 

2.870.000 

2.969.000 

1.262.000 

2.003.000 

2.154.000 

2,628,000 

3,008,000 

1 6,972,000 

Total Russia in Asia 

8,825,000 

4,231,000 

4,157,000 

5,636,000 

6,972,000 
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Barley omp of the cmmlries 7iamed, 1899-1903 — Continued. 


Country. 


Japan 

Total Asia 

Algeria 

TunlH ' 

Gape Colony 

Totiil Africa 

'.West Australia 

South Australia 

Queensland 

New South Wales 

Victoria 

Tasmania — 

New Zealand. 

. Total Australasia. 

Grand total 


1S99. 

1900. 

1901. 

h)02. 

1903, 

Bushels. 

76,855,000 

Bushels. 

82,697,000 

Bushels. 

83,352,000 

Bushels. 

74,321,000 

Bushels. 

82,000,000 

I 85, 680, 000 

86,928,000 

87,509,000 

79, 957, 000 

88,972,000 

1 33,088,000 

i 7,000,000 
857,000 

35,000,000 

7,000,000 

800,000 

35,000,000 

8,000,000 

700,000 

47,906,000 

11,000,000 

800,000 

46.000. 000 

11.000. 000 
700,000 

40, 945, 000 

42,800,000 

43,700,000 

59,706,000 

57,700,000 

30,000 

1 241,000 

I 30,000 

,i 66,000 

,i 1,148,000 

.1 190,000 

.! 1,731,000 

58.000 

195.000 

122.000 
138,000 

1.512.000 

70.000 

1.635.000 

30.000 
218,000 

131.000 

117.000 

1.254.000 

70.000 ’ 

1.060.000 

37,000 

251.000 

286.000 

107.000 

716.000 

173.000 
8^,000 

47.000 

327.000 
4,000 

18.000 

579.000 

103.000 
1,172,000 

3,442,000 

3,730,000 

2,880,000 

2,453,000 

2,250,000 

.1 905,720,000 

959,904,000 

1,042,211,000 1,204,044,000 

1,242,471,000 


Visible supply of Ixirleii in the United Bates and Canada first of each months for ten years. 


July* 

August . . . 
Septemter 
Cictoher 
November 
.December 
January . . 
Febniary.. 
March .... 

April - — 
May ...... 

June.-,..- 


July 

AngiMt ... 
September 
October. . . 
NoYeiii,ber 
Decem.ber 
January .. 
Feb.riiary . 

March 

April 

May ...... 

June 


Month. 


Month.' 


1894-1895. 


Jiushds. 

383.000 

200.000 

774. 000 

2. 401.000 

4. 433.000 

4.455.000 

3.781.000 

2.481.000 

1.974.000 

1.274.000 

665.000 

162.000 


189^1900. 


Bushels. 

1.059.000 
691,000 

1.055.000 

2.739.000 

3.925.000 

4.095.000 

3. 122.000 

2.303.000 

2,i:t8,000 

1.712.000 

1.720.000 

1.267.000 


1 1S95-1S96. : 

1896-1897. 

1S97-1S9S. 

1898-1899. 

i 1 

Bushels, i 
166,000 
48,000 
121,000 

1.956.000 

3.645.000 

5.674.000 

4.017.000 

2.970.000 

2.081.000 

1.298.000 

1.253.000 
957,000 

Bushels. 

' 805,000 

771.000 

790.000 

2.292.000 

6.032.000 

6.500.000 

4.501.000 

4.183.000 

4.124.000 

3.514.000 

2.816.000 
1,819,000 

Bushels. 

1.574.000 

1.051.000 

1.578.000 

2.630.000 

4.267.000 

6.318.000 

5.115.000 

3.455.000 

2.571.000 

1.492.000 

1.159.000 
815,000 

Bushels. 

587. 000 

584.000 
5-18,000 

2.125.000 

3.777.000 

4.406.000 

4.372.000 

4.017.000 

3.067.000 

1 2,626,000 

1.913.000 

1.555.000 

1900-1901. : 

1901-1902. 

1902-19te, 

' " . ' '."1 

.".'1'90S-1^. 

Bushels. 

1.038.000 
702,000 

1.158.000 
2, 779,000 

5.396.000 
6,0e53,000 

5.395.000 

4.331.000 

3.903.000 

2.879.000 

1.761.000 

1.351.000 

Bushels. 
528,000 
3;i5,000 
956, Ofk) 
3,6X0,000 , 
4,813,(100 
5, 416, OCR) 

• 4,580,000 

5.214.000 
5,tXj5,000 

4.075.000 

2.146.000 

1.836.000 

Bushels. 

847.000 
217,0(30 

419.000 

2.460.000 

5. 064.000 

5.680.000 

4.389.000 
3, 843, OCR) 

3. 107.000 

2.426.000 

1.493.000 

1.133.000 

Bushels. 
602,000 
471,000 
1, 024 , 000 
5, 047, OCR) 

7.313.000 

7. 975. 000 

6.907.000 

6.338.000 
5,441,()O0 

4.975.000 




«-Tiiese .figures rep.res'eiit stocks available at-62 of the principal points of accumulation east of the 
Eocky Mountains, stocks in Manitoba elevators, and stocks afloat on lakes and canals as reported by 
Bracistreet's, 
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Coridition of barley erop of United States^ monildy^ 18SS-i90S. 


Year. ' 

June. * 

July. 

Au- 1 
gust. 

Sep- 

tem- 

ber. 

Year. 

June. 

July. 

Au- 

gust. 

Sep- 

tem- 

ber. 

1888,. 

1889 

1890 

1891 ■ ; 

1892 ' 

1893 

1894 

1895., a., 

88.8 i 
95. 6 
86.4 

90.3 

92.1 i 

88.3 

82.2 

90.3 

91.0 

91.9 
88. 3 

90.9 

92. 0 
88. 8 

76.8 

91.9 

89.4 

90.6 
82.8 

93.8 

91.1 

84.6 

09.8 , 

87.2 

86.9 

88.9 
78.6 

94.3 

87.4 
83.8 

71.5 

87.6 

1896 i 

1897 ..,, ; 

1898 

1899 

1900 

1901 

1902 

1903 

98.0 

87. 4 

78.8 

91.4 
86.2 

98.8 
93. 6 

91.5 

88. 1 
88. 5 

85.7 
92.0 

76.3 

91.3 

93.7 

86.8 

82. 9 

87.5 

79.3 ^ 

93. 6 

71.6 ■ 

86. 9 
90. 2 

83.4 

83.1 
86. 4 

79.2 

86.7 

70.7 

85.8 
89.7 
82.1 


Acreage, pTodudion^ value, prices, exports, etc., of barley of the United Slates, 1S66-I90S. 


Year. 

Acreage. 

Av- 

erage 

yield 

per 

acre. 

Produc- 

tion. 

Av- 

erage 

farm 

price 

per 

bush- 

el, 

Dec.l. 

Farm 

value, 

Dec.l. 

... 

Chicago cash price per 
bushel, No. 2. 

Domestic 
e.vporta, 
fiscal 
years 
beginning 
July 1. 

Imports, 

fiscal 

years 

begin- 

ning 

Julyl. 

December. 

May of 
following 
yefir. 

.Low. 

High. 

Low. 

High. 


Acres, 

Bush. 

Bushels. 

Cts. 

Dollars. 

Cts. 

Cts. 

Cts. 

as. 

Bushels. 

Bushels. 

1866 

492, 532 

22. 9 

11,283,807 

70.2 

7, 916, 342 

59 

70 

85 

lOO 


3, 247, 250 

1807 

1,131,217 

22.7 

25, 727, 000 

70.1 

18,027,746 

150 

ISO 

227 

250 

9,810 

3,783,966 

1868..... 

937,498 

24.4 

22,896,100 

mo 

24,948, 127 

140 

170 

149 

175 

59,077 

5, 069, 880 

1869 

1, 025, 795 

27. 9 

28, 6.52, 200 

70.8 

20,298,164 

74 

85 

50 

62 

255,490 

6,727, 597 

1870-.... 

1,108,924 

23.7 

26,295,400 

79.1 

20,792,213 

68 

80 

72 

95 

340,093 

4, 86t>, 700 

1871.,... 

1,113,735 

24.0 

26,718,500 

75.8 

20,264,015 

551 

64 

55 

71 

86,891 

5; 565. 591 

1872 

1,397,082 

19.2 

26,846,400 

6.8.6 

18,415,839 

60 

70 

71 

85 

482,410 

4,244,751 

1873 

1,887,106 

23. 1 

32,044,491 

86.7 

27,794,229 

132 

158 

130 

155 

320,399 

4, 891, 189 

1874 

1,580,626 

20.6 

32,552,500 

86.0 

27,997,824 

120 

1291 

115 

137 

91,118 

6, 255, 063 

1875 

1,789,902 

20. G 

36, 908, 600 

74, 1 

27,367,522 

81 

88 

62| 

m 

317,781 

10,285,957 

1876 

1,766,511 

21.9 

38, 710, 500 

63.0 

24,402,691 

631 

m 

SO 

85 

1,186,129 

6, 702, 965 

1877 

1,614,654 

21.3 

34,441,400 

62.8 

21,629,130 

564 

64 

461 

52| 

3,921,601 

6,764,228 

1878..... 

1,790,400 

23. 6 

42,245, 630 

57.9 

24,4M,301 

91 

100 

6^ 

73 

715,536 

5,720,979 

1879 

1,680,700 

24.0 

40,283,100 

58.9 

2:1,714,444 

86 

92 

75 

80 

1,128,923 

7, 135,258 

1880 

1 l,843,329i 

24.5 

45,165,346 

66.6 

; 30,090,742 

100 

120 

95 

105 

885,246 

9, 528,616 

1881 1 

1,967,510' 

20.91 

41,161,330 

82.3 

33,862,613 

101 

107 

100 

100 

205,930 

12, 182, 722 

1882 ' 

2,272,103 

21.5] 

48,953,926 

62.9 

30,768,015 


82 

80 

80 

433,005 

10,050,087 

1883 

2,379,009 

21.1' 

60,136,097 

58,7 

29,420,423 

62 

67 

65 

74 

724,95r> 

8, 596, 122 

1884 ' 

2,608,818 

23.5 

61,203,000 

48.7 

29,779,170 

53 

58 

65 

65 

G29, 130 

9, 9B6, rni 

1S85 

2, 729, 359 

21. 4. 

58, 360, 000' 

56.3 

32, 867, 696 

G2 

05 

5S 

00 

252,183 

10, 197, 115 

1886 ■ 

2,652,957 

22.4 

69,428, OOO 

53.6 

31,840,510 

51 

54 

57 

57 

1,305,300 

10,356,594 

1887-.... 

2,901,953 

19.6 

56,812,000 

51.9 

29, 464,390 

80 

80 

69 

77 

550,884 

10, m, 461 

1888 

2, 996, 382 

21.3 

63, 884, 000 

59. 0 

37, 672, 032 





1,440,321 

11,368,414 

1889 

3, 220, 834 

24.3 

78,332,976 

41.6 

32, 614, 271 

5S 

'58 : 



1,408, 311 

11, m2 , 545 

1890 

3, 135, 302 

21.4 

67,168,344 

62. 7 

42,140,502 





973,062 

5, 078,733 

1891 

3,852,579 

25.9 

86,839,153 

62. 4 

46, 470, 342 





2,800,075 

3, 146, 328 

1892 

8,400,361 

23. 6 

80,-096,762 

47.5 

38,026,062 

65 

67 

65 

65"'' 

3,035,267 

1, 970,129 


3,220,871 

21.7 

69,869,495 

41.1 

2^,729,386 

52 

64,; 

55 

60 

5,219,405 

791,061 

1894 

3,170,602 

19.4 

61,400,465 

44.2 

■ 27, 134, 1^: 

,531 

551; 

51 

^52 ' 

1,563,754 

2, 116,816 

I89S 

3,299,973 

26.4 

87,072,744 

33.7 

312, 413 

■..■33'; 

"40 ; 

25 

36 

7,680,331 

837,384 

1896 

2,950,539 

23.6 

69,695, 223 

32.3 

22,491,241 

«22 ' 

■:87 ' 

.a24i' 

35 

20,030,301 

1,271,787 

1897..... 

2,719,116 

21.5 

66,685,127 

37.7 

25,142^139 


42 ■; 

a3$'.l 

5:i 

11,237,077 

121,80*1 

1898 

2, 583, 125 

21.6 

®,792,a57 

41.3 

23,064,859 

«40 

60|; 

a 36 

42 

2,267,403 

110,475 

Iv899 

2,878,229 

25.5 

73,381,563 

40.3 

29,594,254 

«35 

45 ; 

«86 

44 

23,661,062 

189,757 

1901} 

2,894,282 

■20.4 

68,926,833' 

40.8 

24,075,271 

a87 

61 

'0 87 

57 

6,293,207 

171,004 



4,295,744 

25.6 

109,932,924: 

46.2; 

49,705,163 

am ; 

63 

a 64 

72 

8,714/^8 

57,406 

1902 

4, 661, 063 

29.0 

134,954,023 

45.9 

61, 898, 634 

am 

70 

a 55' 

62 1 

8,429,141 

56, 462 

1903 

4,993, :137 

26. 4 

131,861,391 

45. 6 

60,166,313 

am 

62.| 


1 








1 




a Cliicago prices from 1S96 are for No. Z grade. 



616 YEAEBOOK OK THE DEPAETMENT OP AGEICULTEEE 


A creage, p rod uciio n , 

and value of barley in the United 

States in 

1903, by 

Stntes. 

States and Territories. 

Acreage. 

Average 
yield per 

Production. 

Average 

farm 

price, 

Average ^ 
value per; 
acre, 

Farm value, 
Dec. 1. 



acre. 


Dee. 1. 

Dec. i. 



Acres. 

Bushels. 

Bushels. 

Cents. 

BoUetrs. 

Dollars. 

Maine-.. 

8,400 

29.9 

251, 160 

71 

21.23 

178,324 

New Ham,pshire 

1.601 

19. S 

31,700 

84 

16. 63 

26, 628 

Vermont 

13,472 

29.2 

393,382 

60 

17. 52 

236, 029 

New York 

109,616 

26.6 

2,915,786 

55 

14. 63 

1, 603, 682 

p.ennsylmnia 

8,876 

21.3 

189,059 

56 

11. 93 

105, 873 

Marvland . 

1,544 

25.9 

39, 990 

50 

12. 95 

19, 995 

Virginia 

2,628 

24.4 

64, 123 

57 

13.91 

36, 550 

Texas 

4,960 

24.4 

121,024 


17. 08 

84, 717 

Tennessee 

1,420 

20.6 

29,252 

65 

13.39 

19, 0X4 

Kentucky 

858 

21.4 

18,361 

63 

13.48 

11,567 

OMo 

29,484 

23.3 

686, 977 

50 

11.65 

343, 488 

Michigan — 

37,521 

25.2 

945,529 

52 

13. 10 

491,675 

Indiaiia 

10,673 

22.8 

243,344 

50 

11.40 

121,672 

Illmois.... 

23,158 

28.2 

653,056 

44 

12.41 

287,345 

Wisconsin 

483,537 

27. 7 

13,393,975 

48 

13.30 

6,429,108 

Minnesota 

1,098,149 

25.3 

27,783,170 

37 ! 

9.36 

10,279, 773 

Iowa , 

482,689 

23.4 

11,294,923 

36 

'8.42 ■ 

4,066,172 

Missouri 

1, 820 

18.3 

33,306 

54 

9.88 

17,985 

Kansas ' 

137,550 

31.9 

4,387,845 ^ 

34 

10.85 

1,491,867 

Nebraska 

64,070 

26.6 

1,704,262 

33 

8. 78 

562, 406 

Sontb .Dakota 

339,377 

31.4 

10,656,438 

33 

10. ;36 

- 3,516,625 

North Dakota 

577,240 

21. 6 

12,468,384 

36 

7.78 

4, 488, 618 

Montana 

18,231 

40.2 

732,886 

58 

23.32 

425,074 

Wyoming 

1,178 

21.3 

25,091 

72 

I5.;i4 

IS, 066 

Colorado 

18,917- 

38. 3 

724,521 

G1 

23. 36 

441,958 

New Mexico 

878 

2:8.1 

20,282 

64 

14. 78 

12, 980 

Arizona 

16,924 

32. S 

655,107 

72 

23. 62 

399, 677 

Vtah 

8,:3S1 

37.5 

314,288 

59 

22. i:i 

185,430 

Nevada 

7, 16G 

34.6 

247, 944 

85 

29.41 

210, 752 

Idaho 

41,881 

34.4 

1,440,706 

52 

17.89 

749, 167 

Washington ■ 

162, 487 

37. 9 

6,L58,257 

50 

18. 95 

3,079, 128 

Oregon - 

Cah'foniia ' 

61, 701 

3:h2 

2,048,473 

59 

19. 59 

, 1,208,599 

1,201,488 

25. 7 

30, 878,242 

61 

15. 68 

18,835, 728 

Oklahoma 

15,262 

26.9 

410,548 

44 

11.84 

180, 641 

L’nitcd States 

4, 993, 137 

26.4 

131,861,391 

45.6 

12.05 

60,166,313 


Average ijkld per acre of barley in the United States, 1894-190$, by States. 


States and Territories. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1908. 


Busk. 

Bmh. 

Bush. 

Busk. 

Bush. 

Bush. 

Busk 

Bush. 

Bush. 

Bush. 

Maine.. 

26.1 

32.4 

30.6 

25.0 

27.0 

29.0 

27.4, 

27.5 

29.4 

29.9 

,N e w' 'Hampshire ■ .... . . . 

'244 

25.6 

29.3 

22.5 

28.5 

25.0 

22.7 

.'2'15 

'.,21.2, 

19.8 

Vermont .', 

27.9 

33.2 

33. 0 

28.6 

30.0 

31.0 

29.1 

"•29. 'd 

,29. '7 ,■ 

'29,2 

Mftssav bn setts 

21.7 

22. 5- 

30.0 

34.5 

24.6 

30. 0 

,26,:8 




Rhode Island 

a).o 

23.5 

29.0 

28.0 

28.0 

29.0 

28.0 




'New York 

17.5" 

22.9 

23.2 

25.0 

25.2 

24.0 

22.0 

140 

28, 6 

26.6 

Penn-svlvania 

16,6 

20.2 

17.2 

245 

19.4 

21.0 

19.0 

17.2 

21.0 

21.3 

Maryland 








18.0 

27.0 

25. 9 

Virgtrn'ft. _ 



. 




24. 9 

18,3 

*14 4 

Texas 

15.3 



21.6 

12.0 

25.0 

20.0 

18.6 

24 6 

13.5 

21.3 

24 4 

Tennessee 

13. S 

23.1 

14.0 

IS.O 

18.0 

11.0 

14.7 

16.8 

16.0 

20. 6 

Kentucky 

28.7 

33.3 

148 

20.0 

16.0 

21.0 

28. 6 

19.4 

25.9 

21.4 

Ohio 

28.5 

28,2 

20.2 

28.5 

, 28.7 

28.0 

27.0 

249 

32.3 

23.3 

Michigan 

20.6 

18.1 

22.3 

21.5 

25.2 

240 

2Z. 9' 

22.8 

28. 6 

25.2 

Indiaim.., 

20.7 

15.0 

20.3 

19.0 

23.4 

25.0 

24 6 

25.4 

28.0 

22,8 

Illmois... 

23.5 

20.0 

23.7 

25.0 

27.3 

29.0 

25.6 

24 5 

28.6 

28.2 

Wisconsin.... 

28.6 

29.3 

27.4 

28.0 

29.1 

30.0 

25.5 

27.2 

33.8 

27.7 

Minnesota 

23.5 

36.0 

27.2 

25.5 

28.4 

25,0 

22.4 

25.8 

28.6 

25.3 

Iowa 

i 15.5 

28.0 

26.3 

240 

26.0 

26.0 

26.4 

23.6 

26. 3 

,23.4 

Missouri 

14.0 

15.3 

17.5 

mo 

20.0 

18.0 

' 20.8 

16.5 

25.0 i 

18.3 

Kansas... 

8.8 

144 

46 

17.5 

28,0 

17.0 

: 21.5 

15.9 

16.0 : 

31.9 

Nebraska 

6.7 

28.4 

19.9 

22.0 

27.1 

26.0 

17.6 

16.0 

31. 1 

,26.6 

South Dakota 

147 

19.5 

28.5 

20.0 

23.0 

23.0 

[ 143 

22.4 

29,2 

31.4 

North Dakota..., 

20,1 

30.4 

16.1 

22.5 

26.4 

240 

8.2 

28.2 

31.6 

21.6 

Montana 

22.5 

25.0 

25.0 

38,0 

36.0 

35.0 

38.8 

39.0 

37.0 

40.2 

Wyoming 








32.5 

24.4 

21.3 

Colorado T 

27.8 

31.3 

20.0 

28.0 

30.5 

28.0 

248 

28.7. 

26.3 

38.‘3 

New Mexico 

27.0 

28.0 

19,0 

32.5 

33.8 

82.0 

29.0 

31,7 

16.1 

23.1 

Arizona..*. 








28.7 

25 2 

32 'S' 

Dtah. 

33.0 

30.0 

27.1 

k.o 

37.0 

33.0 

36.5 

35.0 

32.1 

37! 5 

Nevada ' 








33.0 1 

34 3 

34 6 

Idaho 

32.6 

246 

I 15.3 

35.0 

iio 

35.0 

32.8 

40.2 

46.3 

34!4 

W'ashington .' ' 

33.7 

I 37.3 

I 26.0 

45.0 

39.8 

35.0 

a3.4 

43.5 

43.7 

87.9 

Oregon.. 

38.6 

22.1 

21.8 

32.5 

29.1 

28.0 ! 

28.9 

30.6 

31.9 

■' MA' 

California........ 

16.2 

20.3 

21.6 

23.0 

10.5 

26.0 

■16.7 '1 

26.0 

26.0 


Oklahoma^' ... .... 







1 

22,0 

36,0 ’ 

".'',,.^26.9 






i ' ’i 



'General average .. . . . . . 

; 19.4 

26.4 

23,6 

245 1 

21.6 

25.5 

20.4 

25.6 

29.0 

26.4 
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Average yield of barley in certain countries^ in huskels per acre, 1894-1902. 


Year. 

United 

States. 

Russia. 

Ger- 

many. 

Austria. 

Hungary. 

France. 

United 

Kingdom. 

1894 

(u) 

19.4 

(6) 

15.3 

(6) 

33.0 

(0) 

22.3 

. 

22.7 

(a) 

22.0 

35.9 

1,895 

26. 4 

13.7 

31.2 

20. 9 

21.4 

21.9 

33.1 

1896 

23. 6 

12.8 

30.7 

19.3 

24.0 

21,8 

35.2 

1897 

24. 5 

11.8 

29.0 

17.6 

17. 6 

19.4 

33.9 

1898 

21.6 

14.9 

32.2 

22.0 

. 23.6 

23.3 

37.4 

1899..... 

25.5 

11.1 

33.8 

24.9 

24.0 

22.7 

35.7 

1900 

20.4 

11.4 

33.4 

20.2 

20.9 

21.8 

32.7 

1901 ' ' 

25. 6 

11.2 

33.3 

22.5 

20.0 

21.1 1 

32.7 

1902 

29.0 

15.6 

35.1 

24.5 

24.1 

24.5 

36.9 

Average 

24.0 

13.1 

32.4 

21.6 

22.0 

22.1 

34.8 


a Winchester bushels. 


h Bushels of 48 pounds. 


Average value per acre of barley in the United States, based upon farm value December 1, 

1894'-'1903, by States. 


States and Territories. 


1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

$17.23 

$16. 85 

$13.16 

$13.75 

$15.12 

$17.11 

$16. 99 

15. 37 

14.34 

15,58 

13.50 

13. 63 

16. 25 

15. 21 

16,74 

15.60 

13.53 

13. 11 

14. 10 

16.12 

15. 13 

13. 67 

14, 63 

17.40 

22,77 

16.17 

20. 40 

17.80 

21.60 

17,63 

17.40 

16. 12 

17.08 

20. 30 

21.56 

9.80 

18. 55 

9.05 

10. 50 

12.10 

12. 00 

11. 22 

7.97 

8.28 

6.88 

9.55 

8.54 

10. 29 

9. 50 








kli 

11. 66 

6.00 

10.75 

10.00 

11.88 

17. 71 

7.73 

11.55 

6.30 

10. 62 

10.08 

7.04 

9.11 

13. 49 

J2. 66 

6.92 

8.00 

6.40 

9. 03 

16.73 

13. 68 

11.66 

7.68 

11.69 

12. 63 

12.60 

11.61 

10.80 

7.78 

9.37 

8.60 

11.09 

11.62 

11.23 

9. 32 

6.00 

6.70 

8. 36 

10.30 

11.25 

11.56 

11.28 

9.00 

7.35 

9.50 

10.65 

13. 63 

12.03 

12.87 

9. 96 

7.40 

8-96 

11.64 

12. 00 

11.22 

9.63 

8.64 

6.44 

6. 12 

9.87 

7.75 

8.51 

6.51 

6.44 

5.52 

5.76 

8.84 

8.06 

9.77 

7.14 

7.34 

1 4.38 

7.60 

7.20 

7. 56 

9.36 

4.31 

3.31 

1.01 

4,38 

7.56 

, 4.59 

7.10 

2.45 

6.82 

3.78 

5,28 

6. 78 

7.80 

5.81 

4,72 

3.71 

5.42 

4.40 

6.21 

6.67 

4.43 

7.24 

6.08 

3. 38 

6.07 

7,66 

7.92 

2.87 

9.00 

14. 75 

13.75 

19.00 

20.62 

17.85 

18.62 

16.04 

18.78 

9.20 

14.28 

14.03 

15. 40 

12.40 

18.90 

19.04 

12,35 

17.88 

18.59 

19.52 

17.98 

15.18 

11.70 

Tli88 

13.95 

17.89 

17. 16' 

20.07 

15.32 

10.29 

3.37 

14.70 

16.80 

16.10 

16.40 

10.78 

14.17 

10.40 

19.35 

17.91 

15, 40 

13,03 

, T2, 74 

8.84 

9.81 

14.63 

14,26 

14.00 

12.14 

, 6.84 

8.12 

10.37 

12. 42 

6.82 

13.00 

7.18 








, ■ '8. 56 

*8.88 

7.62 

9.25 

8.93 

10.28 

8.32 


1901. 


1902. 


1903. 


Maine.... 

New Hampshire ... 

Vermont 

Massachusetts 

Rhode Island 

New York 

Pennsylvania 

Maryland 

Virginia 

Texas. 

Tennessee 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota 

North Dakota 

Montana- 

Wyoming 

Colorado 

New Mexico...,.......; 

Arizona — . 

Utah.. 

Nevada 

Idaho 

Washington ....... 

Oregon 

California... 

Oklahoma 


General average . 


$18. 43 
17.20 
19.54 


$19. 99 
16.90 
18. 12 


7.84 
10. 16 
9.36 

11.70 
11.88 

11.76 

13.77 

12.70 
12.81 
12.95 

12.99 
13.87 
11, 61 

11.09 
9.08 
7.15 
6. 56 
9.41 

11.28 
22. 23 
21.12 
18.08 
20.61 
19.52 
18.55 

23.10 
21.31 
17.83 

14.99 

10.66 

10.78 


15.68 

11.34 
13. 23 

9.88 

15.34 
9. 76 

14. 50 
15.83 

14.87 

12.88 

12.58 
15.65 

10.58 
9.47 

13. 75 
6. 08 
10. 26 
ILIO 
11.88 
18.87 
18.80 
15.78 
11.48 
22.98' 
18.94 
27.44 
24.64 
20.10 

16.69 
16.38 
16.'12 


$21.23 
16. 63 
17.52 


14.63 

11.93 

12. 95 

13. 91 

17. 

13. 

18. 

11 . 

13. 

11 . 

12 . 

13. 

9. 

8 . 

9. 

10 . 

8. 

10 . 

■7, 

23. 

15. 

23. 

14. 

:' 2 $. 
22.13 
29.41 
17,89 
18.95 
19.59 

15. '60, 
11.84 
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Average farm, price of barley per bushel in tJieUmied SiMes December 1, lS,94~190Sj hy Sktfes. 


States and Territories. 

mu. 

1S95, 

1896. 

1897. 

1898. 

1899. 

vm. 

1901. 

1902. 

1903. 


Cents. 

I 

Cmts. 

Cents. 

Ce7i.ts. 

Cents. 

Cents. 

Ce 7 its. 

Cents. 

Cents. 

Cmts. 

Maine......,,- 

m 

52 

43 

55 

56 

59 

62 

67 

6S 

71 

New Hampshire 

m 

56 

53 

60 

58 

65 

67 

80 

75 

84 

Vermont...,.,. 

60 

47 

41 

46 

47 

52 

52 

G6 

61 

t»0 

Masstieliiiseits 

63 

65 

58 

66 

66 

68 

69 




Ehode Island 

*70 

75 

60 

54 

61 

70 

77 




New Yo,rk 

56 

81 

39 

42 

48 

50 

51 

56 

55 

66 

Pe,ii]nsyivaiiia. 

48 

41 

40 

39 

44 

49 

60 

59 

54 

56 

Maryland.... 








52 

49 

50 

Virginia 








47 

54 

57 

Texas 

55 

54 

50 

43 

50 

66 

72 

88 

72 

70 

Tennessee 

56 

60 

45 

59 

56 

64 

62 

70 

61 

65 

Kentucky 

47 

38 

40 

40 

40 

43 

55 

71 

66 

63 

Ohio 

48 

41 

38 

41 

44 

45 

43 

51 

49 

50 

Michigan. 

50 

43 

42 

40 

44 

48 

47 

54 

52 

52 

Iridiaiia 

45 

40 

33 

44 

44 

45 

47 

51 

46 

50 

Illinois 

48 

45 

31 

38 

39 

47 

47 

53 

44 

44 

Wiaeonsiii., 

45 

34 

27 

32 

40 

40 

44 

51 

46 

48 

Miniiesota 

41 

24 

20 

24 

33 

31 

38 

45 

37 

37 

Towa 

42 

23 

21 

24 

34 

31 

37 

47 

36 

36 

Missctiiri 

51 

1 48 

25 

40 

36 

42 

45' 

55 

55 

' 54 

Kansas 

49 

! 23 

9‘2 

25 

27 

27 

33 

45 

88 

34 

Nehraska 

43 

1 24 

19 

24 

25 

30 

33 

41 

33 

83 

South Dakota 

35 , 

19 

19 

22 

27 

29 ; 

31 

42 

38 

33 

North Dakota 

8(5 i 

20 

21 

27 

29 

33 ; 

35 

40 

36 

36 

Moiiteim ...i 

-40 1 

59 

55 

50 

57 

oi 

48 

52 

51 

5S 

Wvo,miiig : 




: 1 





76 

72 

Colorado 

58 

m 

46 

51 : 

46 

55 

! m 1 

63 

60 

61 

New Mexico i 

70 

68 

65 

1 , 55 

55 

61 

62 

65 

71 

64 

.Artona 








68 

91 

72 

Utah 

: 46 

89 

42 

45 

! 47 

52 

55 

1 53 

59 

69 

Nevada .... 








70 

; 

85 

Idaho ... 

47 

42 

22 

42 

i 48 

46 

50 

53 

53 

52 

WaaMnigton 

32 

38 

40 

43 

' „ 45 

‘ 44 

39 

41 

46 

50 

Oregon 

33 

40 

45 

45 

49 

50 

42 

49 

52 

59 

California ' 

45 

40 

48 

54 

65 

50 

43 

41 

A*:* 


Oklahoma 








49 

42 

01 

44 












.Geaemi average 

44.2 

33.7 

32.3 

37.7 

41.3 

40.3 

40.8 

45.2 

45. 9 

46.6 


Ttumpmmimi rates, meragefor barley in mchs, in cents per 100 pounds, St Lonu to Few. 

(hlmm, by river. ' , 



1 1897 ............. lfl.,83 

1 1898 10.00 

1 .1899. ............. 10.00 

1 1900................... .10.00' 


X sJVl ill. W 

iQft'> in fift 


AA 

’ -.w* , 


Barley as Feed for Horses. 


Except on the Pacific coast Mrley is not extensively used as a feed in the United 
States, iioiij:)tiep owing to the fact that it is in such demand for brewing purposes 
that it is high in price. _ *\Uhereyer it is grown, however, it is frequently possible to 
secure at a low cost, grain which is oS color, owing to rain or fog during harvest, and 
which, tor this or some other reason, is unfit for brewing, but valuable as, feed. The 
barley grown on the Pacific coast is extensively used in the feeding of horses. Its 
usedor this purpose is old in other countries, the Arabs fed their horses imground 
barley, and it is used successfully^ by the Berbers of North Africa. In Europe its 
value is generally recognized. Barley may be fed whole to horses having good teeth 
and not required to do severe work. Since ground barley, like wheat, forms a pasty 
inass^ when mixed with saliva, it is regarded as more satisfactory to crush than to 
grind it, if for any reason it is considered undesirable to feed the grain whole. In 
composition, barley resembles oats and other cereal grains quite closely. In a study 
at the horth Bakota Experiment Station of the value of barley as a feed for work 
horses and mules, it was found that horses did well on barley while the mules, after a 
time, refused to eat it, ■ but even the horses made better gains on oats than on barley. 
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WlioleMile prices of harUy per bushel in leading cities of the Un ited Stales, lS99-190d, 


Date. 

New York. 

Cincinnati. 

Chicago. 

San Francisco. 

Western, 

Extra No. 3 
spring. 

No. 3. 

No. 1, brewing 
(perewt.). 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low\ 

High. 

1899. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 



Janmirv.... 

57 

62 

50 

m 

41 

54. 

$1 . 40 

31.471 

February 

60 

62 

50 

56 

41 

53 

1.40 

1.421 

March 

53 

60 

50 

53 

38 

51 

1.36 

1.421 

April 

54 

55 

50 


39 

48 

1.20 

1.371 

M'ay.., 

50 

64 

50 

53 

36 

42 

• 1.171 

1.25 

June ... 

46 

52 



351- 

42 

1.02-1 

1. 221 

July....' 

48 

50 



• 34 

42 

1.05 

1.15" 

August 


50 



34 

43 

.971 

1.05 

SejTtember 

50 

52 

44 

50 

36 

47 

.95 

1.011 

October 

50 

64 

50 

50 

37 

40 

1.00 

1.031 

Noveml>er 

46 

50 

48 

50 

34 

45 

. 961 

1.011 

December 

49 

52 

44f 

50 

35 

45 

.85 

.971 

1900. 









January 

49 

50 

44| 

49 

34 

48 

.721 

.75 

February 

50 

51 

47 

49 

34 

46 

. 721 

.75 

March 

52 

60 

47 

49 

36 

44 

.721 

.731 

i^ril 



47 

49 

36 

45 

, .7*21 

.72^1 

May.,..,,,.. 

52 

52 

47 

49 

36 

44 

.671 

. 721 

June 

51 

56 



36 

48 

.671 

. 70 

July^.. 

54 

54 



36 

48 

.70 

. 711- 

August. 

52 

57 



33 

50 


.72} 

September 

54 

58 

a 

55 

38 

57 


.721 

October .... — - 

60 

62 

56 

64 

36 

69 

.711 

. 721 

November 

62 

65 

56 

66 

36 

62 

.721 

.75 

December. — 

64 

66 

58 

66 

37 

61 

.721 

.75 

1901. 









January. 

65 

68 

62 

70 

36 

63 

.75 

,80 

February — 

65 

70 

62 

70 

37 

61 

,73-1 

.811 

March ■ 

69 

65 

62 

66 

37 

59 

.75 

. 821 

April 

61 

63 

60 

66 

38 

58 

.78f 

.86 

May 

63 

63 

60 

64 

37 

w 

.771 

.811 

June 

Nominal. 

59 

62 

40 

Si. 

.76 

.80 

July..... 

57 

60 



40 

65 

.771 

.821 

August... 

64 

67 

.58 

60 

48 

65 

.80' 

.831 

September 

65 

67 

65 

67 

' 50 

62' 

.80 

. 821 

October 

60 

68 

62 

67 

51 

60 

.771 

.821 

November 

62 

69 

62 

06 

51 

63 

.761 

. 821 

December 

70 

72 

68 

69 

56 

63 

.781 

.85 

1902. 









Jannarv- 

72 

75 

67 ' 

70 

57 ' 

66| 

.80 ■ 

.95 

February 

73 

73 

67 

69 

58 

64 

.90 

1,021 

March 

73 

74 

67 

70 

58 

67 

.921 

1.021 

April 

73 

74 

68 

74 

01 

70 

,93i 

1.021, 

May. ..... 

74 

75 

67 

69 

64 

72..^ 

'■ .95'. 

' 1.071 

June 

Nominal. 

67 

69 

64' 

71 

" .'921 

" ',1.''011 

July 

Nortft- 



' '48 ■ 

. '73 

■ . '92|'. 

1,00 

Anpmsf: . , , , 

■ '71 

t ''72 



41 

65 

, 93|'^ 


September 

' ' m 

■ "■■ ■ n- 

'55 ■: 

65 

■ 38': 

63 

1961 

" 1.''011 
L15 

October 

64 

M 

■ 55.1 

65 

' ■SS 

60 


1.25' 

November 

66 

m 

55 

m 

35 

"68 

.i.ia^i 

1, 

December....... 

68 

68 

55 

65 

■'. .36 

70 

■ 1'.'221 

■" .■■Lt2| 

1903. 









January 



55 

65 

45. 

58 



February 



56 

' 65 

■' 47^"^^^ 

' ' ^ 



March.. 



56 

65 

46 

65' 



April 



55 

62 

46 

55^ 



May.. - 



55 ' 

62 

48 

S 



June 



■ S6 ; 

62 

49 

‘ ' 64 

1 


July - . . .. ................... 





47 

!"■ ' 53 



August 





47 

^ ■ 57 



■September 



62 

7i 

51 

63' 



October ' 



61 

' ■ 69 ' 

46 

'62 



November 



62 

■69' 

43 

61| 


; ■,.■' '■■; 

Decemb'Cr 



60 

69 ! 

4*2 

: ■ 614 
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EYE. 


Eye crop of the couniries named, 1S9D-190S. 


Country. 

1899. 

1900. 

1901. 

1902. 

1903. 

United States 

Bushiis. 1 
23,992,000 i 

Bushels. 

23,996,000 

Bushels. 

30, 345, 000 

Bushels. 

33, 031, 000 

Bushels. 

29,363,000 


2,357,000 

66,000 

400,000 

2,432,000 

27,000 

375,000 

2,625,000 
64,000 
800, 000 

3, 620, 000 
51,000 
800,000 

3, 064, OOO 
51,000 
800,000 



Tntfl 1 Canada 

2,823,000 

2,834,000 

3,489,000 

4,471,000 

3, 015, 000 


f 26, 7^,000~ 1 

26,830,000 

33,834,000 

38, 102, poo 

33,278,000 


i 





Ireland... 

1 





Total United Ivingdom. . . | 

2,000,000 i 

1 2,000,000 

2, 000,000 

2,000,000 

: 1,800,000 

21.436.000 

18.359.000 ! 

12.967.000 i 

16.544.000 1 

1 66,904,000 1 

1 20,519,000 ! 

1 2,700,000 ! 

i 541,551,000 j 

1 26,008,000 
! 19,958,000 

i 13,644,000 

19.854.000 

59.277.000 
19,000.000 

4,000.000 

336,624,000 

22. 105.000 

16.605.000 

13. 600. 000 
25,045,CK)0 

58.198.000 
23, 000, tKX) 

4, 000, 000 
3-21,350,000 

23.124.000 

18.779.000 

! 13, 955, 000 1 
1 22,374,000 i 

47.051.000 
23, 000, 000 1 

: 3, 200, 000 

1 373, 768, 000 

24.261.000 
18,000,000 

13.000. 000 

22.000. 000 

60. 957. 000 
20, 000. 000 

4, 000, 000 
389,923,000 


Ketberlaiids ‘ 


France 

Spain ’ 

Italy ! 

Gerniiiny 

Austria 

1 85,268,000 

47,204,000 
2,668,000 

54.792.000 

40.205.000 1 
2,286,000 : 

75. 514. 000 

40.883.000 
2,774,000 

82,482,000] 
49,458,000 
3,049,000 I 

81. 158. 000 

47.355.000 
3, 265, 000 

Hiingarv 

Crf^Etia-Slavonia 

Total Austria-Hungary. . . 

Roumaiiia 

IliilgHria 

ia5,140,000 

97,283,000 

119, 171,000 

134,989,000 

131,778,000 

1 1,988,000 

4,655,000 

1 5,990,000 

7,000,000 

9,573,000 
7, 000, 000 

6, 958, 000 
8, 000, 000 

7, 145, 000 
8,000,000 

"R.ncftiifi proysPf 

805,230,000 

67,580,000 

7,638,000 

828,816,000 

67,621,000 

7,500,000 

680,205,000 

50,781,000 

7,9*37,000 

810,537,000 
75, 257, 000 
8,654,000 

803,362,000 
69, 100, 000 
7,498,000 

Poland ' 

North Caucasus .1 

Total Russia in Europe. . , 

. ' Total Europe ......... 

880,448,000 

903,937,000 

738,923,000 

894, 448,000 

879,960,000 

1,525/211,000 

1,514,575,000 

1,360,570,000 

1,571,646,000 

1,580,824,000 

Siberia .... .. ..... 

30,523,000 

660,000 

15,853,000 

341,000 

15,620,000 

382,000 

23, 080, 000 
1,489,000 

1 32,048,000 

CftrstMi Aala 

Total Eussa'in Asia ..... 

Iapan« ' ■ 

, '31,183,000 

16,194,000 

16,002,000 

24,569,000 

32,048,000 

j 











Grand total 

1,583,179,000 

:1, 557, 599, 000 

1,410,406,000 

1 

1,634,317,000 

1, 646,150,000 


ffNo rye is raised in Japan. In the Japanese otfieial crop reports occurs the caption Beiqle.thc^ 
French word lor rye, and in previous issues oi the Yearbook of this Department the ligures under 
that caption have been taken as indicating the rye crop of Japan. Careful investigation has revealed 
that the word mgk. in the Japanese reports was intended to indicate a varietv of barley. The figures 
appearing in former issues of the Yearbook as the rye crop of Japan have therefore in this issue been 
omitted and have been embodied in another table with the barley crop of Japan. 

IxFLUEyiCE OP Maturity on Rye as Feed. 

. It was the practice at the PenDsylvania Experiment Station for several years to 
commence feeding soilingryeabonf a week before the plants begin to head, and eon- 
tin ne until they were too coarse and woody to be relished by the milch cows. This 
period usually covers from two to three weeks. To measure the rate of increase in 
dry matter as the plants developed, and to ascertain the yield of dry snbstance per 
acre when cut in the early stages of growth, an experiment was undertaken. 

It iwas found that as much digestible dry matter was produced by 1 acre when in 
blossom as was yielded by 2.34 acres when cut before heading, or t'welve days ear- 
lier. In five days, covering a period when the plants were heading, there was an 
increase in digestible dry matter of 67 per cent. In seven days, covering the growth 
from three-fourths headed to blossom, there was an increase of 39 per cent in digestible 
dry matter. 
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Visible supply of rye in the United States and Canada fint of each month, for ten years, ^ 


Month. 

1894-1895. 

1S95-1896. 

1896-1897. 

1897-1898. 

189S-1S99. 


Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

July 

289, 000 

158, 000 

1, 575, OOO 

2,464,000 

988, 000 

August 

263, 000 

215, 000 

1, 630, 000 

1, 946, 000 

365, 000 

September 

372, 000 

511, OQO 

2, 328, 000 

2,499,000 

721, 000 

October 

411,000 

700,000 

2,040,000 

3, 064, 000 

894, 000 

November 

556, 000 

1,250, OOO 

2, 596, 000 

3,832, 000 

1,260,000 

December 

508, 000 

1, 702, 000 

2, 695, OOO 

3, 932, 000 

1,212, 000 

January 

583, 000 

1, 739, 000 

3,276, 000 

4,436, 000 

1,573, 000 

February 

508, 000 

1,763,000 

4, 266, 000 

4,291,000 

1,576, 000 

March 

423, 000 

1, 710, 000 

4, 104, 000 

4,099,000 

1,724,000 

April 

366, 000 

1, 631. 000 

4, 128, 000 

3, (>82,000 

1,658,000 

■May 

182,000 

1,481,000 

3,607,000 

3,089,000 

1,335, 000 

June 

177, 000 

1,467,000 

2, 798, OOO 

1,526,000 

975,000 

Month. 

1899-1900. 

1900-1901. 

1901-1902. 

1902-1903. 

1903-1904. 


Bushclsi. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

July j 

904,000 

806,000 1 

747, 000 

442, 000 ! 

92(5, 000 

August 

638,000 

725,000 

753,000 

328,000 ' 

867, 000 

September j 

647, 000 

1,056,000 

1,864,000 

903, 000 

866,000 

October i 

962,000 

1,216,000 

2,440,000 

1,362,000 

1,259,000 

November 

1,906,000 

1,613,000 

2,863,000 

1,828,000 

1,609,000 

December 

1,892,000 

1, 754,000 

3,4(>S, 000 

2,159,000 

1,744,000 

January 

1,806,000 

1, 651, 000 

3,257,000 

2,454,000 

1,833, 000 

February 

1,734,000 

1,.530,000 

3, 270,000 

2,854,000 

i,74(), 000 

March 

1,951,000 

1,532,000 

2,972,000 

2,273,000 

1,717,000 

April 

1,666,000 

1,333,000 

2, m, 000 

1,688,000 

1,483,000 

May 

1,441,000 

1,112, 000 

1, 910, 000 

1,879, 000 


June 

1,206,000 

938,000 

950,000 

2,027,000 




, 


a These figures represent stocks available at 62 of the principal points of accumulation east of the 
Bocky Mountains, stocks in Manitoba elevators, and stocks afloat on lakes and canals, as reported by 
Bradstreet’s. 


Condition of the rye crop of the United SUdes, monthly, 18S6-1903, 


Year. 

Apr. 

May. 

June. 

July. 

Aug. 

When 

har- 

vested. 

Year. 

Apr. 

May. 

June. 

July. 

Aug. 

When 

har- 

ve,sted. 

1886... 

96.6 

95.7 

94.4 

95.6 

88.6 

93.4 

1895.. 

87.0 

88.7 

85.7 

82.2 

84.0 

83.7 

1887... 

92. 0 

90.8 

88. 9 

88.0 

84.6 

82.2 

1896.. 

82.9 

87.7 

85.2 

83.8 

88.0 

82.0 

1888... 

93.5 

92.9 

93.9 

95.1 

91.4 

92.8 

1897.. 

88.9 

88.0 

89.9 

95.0 

89.8 

90.1 

1889... 

93.9 

96.5 

95.2 

96.7 

95.4 

91.6 

1898.. 

92.1 

94.5 

97.1 

93.8 

93.7 

89.4 

1890... 

92.8 

93.5 

92.3 

92.0 

86.8 

8.5.4 

1899.. 

84.9 

85.2 

84.5 

83.3 

89.0 

82.0 

1891... 

95.4 

97.2 

95. 4 

93.9 

89.6 

95.1 

1900.. 

84.8 

88.5 

87. 6 

89.6 

7(5.0 

84.2 

1892...' 

87.0 

88.9 

91,0 

92.9 

89.8 

88.5 

1901.. 

93.1 

94.6 

93.9 

93.5 

83.6 

84.0 

1893... 

85.7 

.■■82. 7" 

84.6 

83.8 

78.5 

82.0 

1902.. 

85.4 

83.4 

88. 1 

90.3 

90.5 

90.2 

im.,. 

94.4 

^'^'■■90. 7 

93.2 

98.9 

79.8 

SC. 9 

1903.. 

97.9 

93,3 

90.6 

89,2 

87,2:; 

84,1 


Eye AS :. Breadstuff. / 

The grain of rye is darker in color than that of wheat, hnt is otherwise similar 
in appearance. It differs, however, in one important particular— its gluten has not 
the same elastic, tenacious quality and does not yield so light and well-raised a loaf. 
Although this fact and its dark color make it less desirable than wheat flour, it is 
second in importance as a breadstuff. It is more easily cultivated than wheat, 
especially in cold countries, and consequently costs less. In many parts of Europe 
it practically replaces wheat among the poor and in the rations furnished the army. 
When it is milled entire, as it usually is, it contains more protein than wheat flower, 
but is probably less completely digested. Wheat and rye flour are often used 
together in bread. 
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Aert’af/t’j procluctlon^ vttlue, prices, and exports of rye of the United States^ tSOG-^ldOS, 







Aver- 


Chicago cash price per 
bushel. No. 2. 

Domestic 

Year. 

Acreage. 

Aver- 

age 

yield 

per 

acre. 

Production. 

age 

fami 

price 

per 

bush- 

Farm value, 
Dec. 1. 

December. 

May of 
following 
year. 

exports, in- 
cluding 
rye flour, 
fiscal years 
beginning 






Pw.l. 


Low. 

High. 

Low. 

High. 

July 1. 


— 

Acres. 

Bush 

BusMs. 

Cents. 

Dollars. 

Cents. 

Cents. 

Cents. 

Cents. 

Bushels. 


1 54*^ 

033 

13 6 

‘;»B, ,864, 944 

82.2 

17, 149, 716 



142 

150 

234,971 


1, 689, 

175. 

mi 

23;i84io60 

100.4 

23;280; 584 

132 

157 

173 

185 

564; 901 


1, C51, 

321 

13.6 

22,501,800 

94.9 

21,349,190 

106i 

118 

100 

1151 

92,869 

18:69 

1,657, 

584 

13.6 

22,527,900 

77.0 

17,341,861 

66 

Hi 

78 

83-1 

199, 450 

1870' 

1, 176, 

1537 

13. 2 

15,473,600 

73.2 

11,326,967 

67 

74 

81 

91 

87,174 

18-71 

1, 069, 

531 

14.4 

15,36.5,50) 

71.1 

10,927,623 

62 

631 

75 

93 

832,689 

1872 

1, 048, 

654: 

14.2 

14,888,600 

67.6 

10,071,061 

57 -1; 

70 

6S| 

70 

611, 749 

1873 

1, 150, 

855 

13. 2 

15,142,000 

70.3 

10,638,258 

70 

81 

91 

102 

1,923,404 

1871 ..... 

1,116, 

716 

13.4 

14,990,900 

77.4 

11,610,339 

93 

991 

103 

107-1 

267,058 

1S75 

1, a59. 

7SH 

13.0 

17,722, 100 

67.1 

11,894,223 

67 

6S| 

61i 

701 

5S9, 159 

187fi 

1, 468, 

374 

13.9 

20,374,800 

61.4 

12,504,970 

651 

■ 73 

70 

92| 

2,234,856 

1877 

1, 412, 

902 

15. 0 

21,170,100 

57.6 

12,201,759 

551 

56:| 

54. 

60 

4,249,684 

1878..... 

1,622, 

7lM 

15. 9 

25,842,790 

52.5 

13,566,002 

44 

44|- 

47 

52 

4,877,821 

1879 

1, 625. 

4-50 

14.5 

23,639,460 

65.6 

15, 507, 431 

731 

81 

731 

85 

2,943,894 

1880 : 

1,767. 

619 

13.9 

24,540,829 

75.6 

18,564,560 

82 

m 

115 

118 

1,955,155 

ISSl ; 

1, 789, 

IDO 

11.0 

20.7(44,950 

93.3 

19,327,415' 

96 a- 

98 

77 

83 

1, 003, 609 

X8S2 ; 

2, 227, 

894 

13. 4 

29,960.037 

61. 5 

18,439,194 

57 

5Si 

G2 

67 

2,2(X>,212 

1883 ! 

2,314, 

754 

12. 1 

28,058>82 

58.1 

16, 300, 503 

56i 

60 

601 

62.’ 

6, 2 17, 5^»0 

18S4 ! 

2, m, 


12.2 

28,640,000 

51.9 

14,857,040 

51 

52 

68 

73 

2,974,3f?0 

1.8S5 

2, 129, 

301 

10. 2 

21,756,000 

57.9 

12,594,820 

58i 

61 

58 

61 

21.6,699 

18*> 

2, 129, 

918 

11.5 

24,489,000 

53.8' 

13,181,330 

53 

' 541 

5*41 

561 

377,302 

1887 : 

2, 053, 

447 

10.1 

20,693,000 

54.5 

11,283,140 

551 

Oil 

63 

68 

94,827 

188S 

2,364, 

8(M> 

12. 0 

28,415,000 

58. 8 

16,721,869 

50 

52 

39 

411 

309,266 

1SS9.....: 

2, 171, 

493 

13.1 

28,420,299 

42.3 

12,00(:*,752 

44 

45I,- 

49i 

54 

2,280,975 

1890'.. ... 

2, 141, 

853 

12.0 

25,807,472 

62.9 

16,229,992 

64^- 

68i 

83 

92 

358,263 

1891 '' 

■2, 176, 

466 

14.6 

31,751,868 

77.4 

24,589,217 

86 

92 

701 

79 

12,068, 628 

1892' 

2,1653, 

657 

12.9 

27,978,824 

54.2 

15, 160,056 

46 

51 

501 

62 

1,493,924 

lW.....i 

2,038, 

,485 

13.0 

26,565,446 

51.3 

13,612,222 

45 

47-I' 

441 

48 

249,152 

I8‘M ^ 

1, 944, 

7S0 

13.7 

26,727,615 

50.1 

13,395,476 

47-1- 

49 

621 

67 

32,045 

1895 : 

1, S90, 

845 

14.4 ! 

27,210,070 

44,0 

11,964,826 

82 

351 

33 

361 

1,011,128 

1896.....' 

1,831, 

201 

13. 3"i 

24,369,047 

40. 9 

9,960,769 

37 

421 

321' 

351 

8,575,667 

1897. 

1, 7©, 

5f)l 

16.1 ! 

27,383,324 

44.7 

12,239,647 

451 

4f 

48 

75 

15; 562, 035 

18«..... 

1, §43, 

207 ■: 

15.6 1 

25,667,622 

46.3 

11,875,350 

521 

55i 

561 

62 

10,169,822 

TO..... 

1,659, 

.m ' 

14.4 ; 

23,961,741 

51.0 

12,214, 118 

49 

62 

63 

561 

2,382,012 

TO..,.. 

1,591, 

,362 

15.1 

23,995,927 

61.2 

12,295,417 

451 

49i 

' 511 

54 

„ 2, 345,512 

i«a. ...... 

1, 987. 

,505 

15,3 

30,844,830 

55.7.' 

16,909,742 

59 

65J 

54,1 

58 

2,712,077 

TO.,,.. 

h97Si 

,548 

17.0 

.33, ,630, .592 ^ 

50.8 

17, ©0,793 

48., 

491 

; 484 

. 601 

""5,445,273 

"TO,,... 

i,m. 

,894 

15.4 

. 29, .'363, 416 ' 

54.6 

15,m%871 

m 

52i 





' HiSTMBUTIOK O-F Bskb' 

William Saimciers, directoT of the' Canada experimental farms, stated in 1903 to a 
legislative committee that from the farms were sent out 43,901 samples of grain for 
seed. Great care was taken to have it clean. It w^as passed through a fanning mill, 
the best that could be got, so as to have no weeds, and after that there were many 
thousand poomls picked by hand in order to remove any w^eed seeds or grain of 
some other sort that may have get into the sample and which could not be removecl 
in any other way. 

Hundred.^ of fetters were received from farmers. Many of tliem produced suffi- 
cient seed for their own sowing and a surplus to sell to their neighbors. That year 
over 40,0CX^ farmers received samples of grain for this work. 
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Acreage^ pwduction, and value of rye in ths United States in 1903, by States. 


States and Territories. 

Acreage. 

Average 
yield per 
acre. 

Production, 

Average 
farm 
price, 
Dec. 1. 

Average 
value per 
acre, 
Dec. 1. 

Farm value, 
Dec. 1. 

Vermont. 

Massachusetts 

Acrcs- 
1,924 
4, 520 

Bushels. 

19.4 

13.7 

BusIlcU. 
37,326 
59, 184 

Cents. 

65 

73 

Bolkirs. 
12. 61 
10. 00 

Bolkin. 

24, 262 
43, 204 

ConixO'Ctieut ..... 

10;570 

17.0 

179,090 

71 

1,2. 07 

127, 580 

Hew York 

158,222 

16.2 

2,404,974 

61 i 

9. 27 

1,467,034 

New Jersey 

67,929 

13.8 

937,420 

64 i 

8.83 

699,949 

Pennsylvania 

368,367 

15.6 

5,746,525 

62 

9.67 

3,562,846 

Delaware 

1,058 

14.8 

15,658 

61 

9.03 

9, 651 

Maryland 

20,732 

13.7 

284,028 

69 

8.08 

167, 577 

Virginia 

25, 363 

12. 2 

309,429 

66 

8,05 

204,223 

North Carolina 

20,735 

8.8 

182,468 

84 

7. 39 

153, 273 

South Carolina 

4,269 

7.6 

32,444 

107 

8.13 

34,715 

.Georgia — 

13,778 

7.9 

108,846 

114 

9. 01 

124, 084 

Alabama 

1,622 

10.6 

17,193 

108 

11. 45 

18,568 

Texas : 

3,668 ! 

14.2 

52,086 

74 

10.51 

38,544 

Arkansas "i 

2,481 

9.7 

24,066 

84 

8. 15 

20, 215 

Te.nnessee ■! 

13,472 

13.4 

180, ,525 

74 

9. 92 

133, 588 

West Virginia i 

10,613 

11.5 

122,050 

71 

8.17 

86,656 

Kentucky. | 

12,872 

11.6 

149,315 

69 

8. 00 

103,027 

Ohio 

15,275 

15.3 

233,708 

58 

8.87 

135, 551 

Michigan 

■147,524 

16. 5 

2,286,622 

51 

7.90 

1,166,177 

Indiana...... ... — 

37,250 

12.6 

469,350 

63 

6. 68 

248,766 

Illinois 

73,667 

16.5 

1,215,506 

52 

8.58 

632,063 

Wisconsin 

315,410 

16.6 

6,235,806 

50 ^ 

8.30 

2,617,903 

Minnesota 

95,063 

18.4 

1,749,159 

45 '1 

8.28 

787,122 

Iowa..... 

64,848 

16.9 

1,095,931 

44 

7. 44 

482, 210 

Missouri 

21,824 

12,8 

279,847 

55 

7.04 

153,641 

Kansas 

82,743 

16.2 

1,340,437 

44 i 

7.13 

689,792 

Nebraska 

156,936 

14. 2 

2,228,491 

37 

5.25 

824,642 

South Dakota — 

34,890 

20.2 

704,778^ 

40 

8. 08 

281,911 

North Dakota.... 

23,338 

15.7 

366,407* 

43 

6. 75 

157,565 

Montana 

1,890 

24.6 

46,494 

63 

15.60 

29,291 

Wyoming 

528 

18.0 

9,504 

69 

12. 42 

6,558 

Colorado 

2,843 

18.3 

52,027 

61 

11.16 

31,736 

Utah...... 

8,738 

16.1 

60,182 

65 

10.46 

39,118 

Idaho 

1,208 

18.5 

22, 348 

66 

12. 02 

14' :62S 

Washington 

Oregon.... 

2,881 

11,247 

21.0 

14.2 

12.3 
17.9 

60,501 

159,707 

837,421 

66,463 

72 

97 

77 

50 

15.12 
13, 77 
9.47 
*8.95 

43,561 
154,916 
644, 814 
33,232 

California ..... 

68,083 

3,713 

Oklahoma 

XJnited States 

1,906,894 

15.4 

29,363,416 

54. 5 

8.39 

15,993,871 


DlGESTIBmTY OF DiFFEEENT IvIXDS OF BbEAD. 

The question is often asked, Which kind of "bread furnishes the greatest axnountof 
digestible nutrients? Among the best-known experiments are those of Meyer and 
Yoitj of Munieh, about twenty-hve years ago. Four kinds of bread were used: (1) By e 
bread, raised with a leavening powder; (2) bread made from a mixture of rye and 
wheat flours and raised with yeast; (3) flue white bread raised with yeast, and (4) 
coarse whole- wdieat bread, which the Germans call ^^pmnpemickel/' raised with 
yeast. The third of these, flne wlilte bread, yielded tire highest percentage of digesti- 
ble nutrients, h^ext came the wheat and rye bremi, then the bread raised wdth the 
Imvening po wder, and last the pumpernickel. The immpernickel may be left out of 
account, as it was too coarse to be justly compared witli whole- wheat bre^d such as 
is made in the United States. The fine wheat bread was the lightest of the other 
three, l^extto it stood the rye and wheat, and, last that' raised with the powder— 
the same order ' that they took with regard todigestibility . , These experiments prove, 
not so much' the. comparative 'Value 'of .different . flours' as that the digestibility 'bl" 
brea.d d'Opends largely U|^n. its lightness. 
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Average yield per acre of rye in the United States, 1894-1908, hy States. 


States and Territories. 

1S94. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 


Bush. 

Bush. 

Bush. 

Bash. 

Bush. 

Busk. 

Bush. 

■ 

Bush. 

Bush. 

Busk. 



19.2 

18 0 


IS. 0 

15.0 

17.2 





In 4 

16.0 

19. 6 

18.0 

17.5 

15. 0 

17.1 




Vermont/.., 

13.1 

16.0 

IS. 6 

16.0 

19. i 

17.0 

16.6 

ikh 

16. 9 

19.4 

Massachusetts 

19. 2 

19.9 

22.0 

19.5 

16.7 

16. 0 

16. 9 

15. 9 

15. 2 

13.7 

Connecticut 

12.9 

16,9 

15.4 

19.0 

18,0 

IS.O 

17.0 

18.0 

17. 4 

17.0 

New York 

15.4 

IS.l 

14.3 

IS. 5 

17.5 

16.0 

15.1 

14. 9 

17,5 

15,2 

New Jersey 

14. S 

13.6 

13.8 

17.0 

15. 5 

15.0 

15.9 

15.0 

16. 4 

13.8 

Penns vlvania 

13.9 

15.1 

16.0 

19.0 

16.1 

15.0 

15.3 

15.9 

16.0 

15.6 









15.3 

13. 5 

14.8 

Maryland 

13.5 

i2.9 

9.2 

i7.6 

14. 5 

14.0 

16.5 

14.4 

14.0 

13.7 


8 S 

11.0 

10.0 

11.0 

11.2 

9.0 

10.5 

11.1 

9.6 

12,2 

North Carolina 

9.0 


7.5 

8.8 

9.1 

7.0 

8.9 

8.5 

8.2 

8.8 

South Ca,roliiia 

4.7 

9.3 

4.8 

6,6 

S.5 

5.0 

7.5 

7.7 

7.6 

7.6 

Georgia 

0.5 

7-2 

7.1 

7.4 

8.0 

6.0 

7.0 

7.6 

6.3 

7.9 

Alahiima 


10.2 

8.0 

9.6 

11.1 

8.0 

7.8 

8.0 

10.0 

10.6 

Terns 

11.3 

h .5 

7.0 

12.0 

12.0 

10.0 

16.5 

11.1 

9.9 

14.2 

Arkansas 

9.0 

10.0 

10.0 

11.0 

11.4 

11.0 

11.5 

8.7 

12. 3 

9.7 

Tennessee 

7.6 

7 2 

9.0 

10.0 

10.5 

9,0 

11.0 

11.3 

11.0 

13.4 

West Virginia 

S.O 

16.1 

10.6 

11.5 

11.2 

10.0 

10.5 

12.0 

8.1 

11.5 

Keiitneky 

12.2 

13.2 

11.0 

13.0 

13.0 

10.0 

13.1 

14.0 

13.4 

11.6 

Ohio 

IS. 3 

14. S 

9.6 

18.0 

17.4 

16.0 

16.6 

1 16,9 

1 17,5 

15.3 

M,ich 2 ga,ii i 

13.2 

13.6 

9.2 

15.0 

15.3 

14.0 

14.6 

14.0 

17.9 

15.5 

Indiana ■ | 

19.3 

l‘\2 

10.6 

13.0 

15.5 

13.0 

15.1 

14.5 

14.5 

12.6 

Illinois 

IS. 6 

15.2 

15.3 

15. 5 

14.8 

15.0 

17.2 

17.0 

19.1 

16.5 

Wisconsin 

16.0 

16.1 

14.5 

16.0 

15.3 

15.0 

15.8 

15.9 

18.9 

16.6 

Minnesota 

17,5 

21.1 

15.6 

17.2 

20.5 

18.0 

19.5 

19.3 

22.3 

18. 4 

Iowa 

16,9 

20.6 

17.5 

16.0 

19.0 

18.0 

18.0 

18.4' 

17.4 

16.9 

Missouri 

15.4 

12.2 

12.2 

12.0 

13.1 

13.0 

14.0 

14. 2 

■■18.'2 

12.8 

Kansas 

5.8 

5.9 

7.0 

14.0 

15.6 

1 11.0 

15. 2 ''.1 

14.3 

12.0 

16.2 

Nebraska 

6.1 

9.8 

16.9 

17.0 

18.8 

16.0 

14.2 

15.0 

20.3 

14.2 

South Dakota 

4.5 

8.4 

11.6 

16.5 

16.6 

15.0 

10.6 

14.4 

18.8 

20.2 

North Dakota — ' — 

15. 0 

21.3 

12.0 

14.5 

15.0 

15.0 

5. 2 

13.8 

20.2 

' 15* 7 

Montana 








26.7 

25.0 

' 24,5 

Wyoming 








24. 0 

18. 0 

“ '18. O'. 

Colorado . — — 

i 15.6 

14.5 

23.5 

15.0 

18.0 

14.0 

16.8 

16.1 

15.9 

,18. '3 

Utah ' 

19.0 1 

19.8 

20.0 

12.0 

19.5 

17.0 

17.5 

14.2 

12.4 

16.x 

Idaho 








15. 0 

20.2 

18.5 

WasMD'gton . . - 

.■ 14. '4:' 

26.7 

ikb 

19.5 

18.0 

16.0 

16.3 

17.6 

17.8 

21-0 

O'regon w . .... . ' 

14. Y 

11.2 

12.7 

15.0 

14.4 

11.0 

16.1 

15.7 

13.4 

14.2 

California . . .■ 

"T3.2''' 

11.6 

14. 3 

12.2 

9.0 

15.0 

13.0 

12.8 

12. 0 

12.3 

Oklahoma. . 








14.8 

16. 0 

17.9 












■ General mtmge . . , . — 

13.7 

14.4 

13.3 

16.1 

15.6 

14.4 

15.1 

15.3 

17.0 

‘ 15.4 


Average ykld of rye in certain courdriesj in bushels per acre, 1894-1908, 


Year. 

1 United 
States. 

1 Russia. 

Ger- 

many. 

1 Austria. 

rXungary. 

1 France. 

Ireland. 

Ig94 

' («) 

13. 7 

12.7 

80 

22,0 

^ 80 

17. 2 

8) 

19.5 

(«) 

19. 5 

8) 

25.4 
26. 8 

! 25.4 

1 21.6 

;■ 25.8 

25.8 
25. 6 

27.4 
28.0 

1895. ■- 

14.4 

11.6 

20,9 

i 14.5 

16.7 

18.8 

1896 

13.3 

10.9 

22.7 

16,3 

13,9 

18.2 

18.7 
13.4 
18.3 
18. 2 

1897 

16.1 

9.3 

21.8 

13.5 

1898 

15.6 

10.5 

24.2 

17.7 

16. 9 

1899 

14.4 

12.8 

23.6 

18.7 

17,7 

1900 

15.1 

12. 5 

22.9 

13.0 

15,1 

16,9 
16 7 

1901 

15. 3 

14.0 

22.4 

16.9 

" .T'5.8 

im. 

17.0 

12.4 

24.5 

1&2 

19.3 

14.3;. 


Aye rage ■ 

' 15.0 

lie 

22.8 

16.3 

17.0 

,-, '''17.2 
'' ' , 

25.8, 



a Winchester bushels. 


6 Bushels of 56 pounds. 
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Average value per acre of nje in the United States^ based upon farm value December I, 

1894-1903^ by States. 


States and Territories. 

1891. 

1895. 

1896. 

1897. 

I89S. 

1899. 

1900. 

1901. 

1902, 

1903. 

Maine. 

S!13. S7 

SIR. 82 

$12. 06 

$11.07 

$15. 12 

$12. 60 

$14. 10 




New Hampshire ! 

11.40 

12. 16 

14, 11 

15.12 

13.12 

12. 15 

14. 02 


....... 


Vermont.! J 

9.50 

9, 12 

12,09 

9.60 

11.08 

10. 54 

10. 13 

$14. 64 

oi 

$12. 61 

Massaeliiisetts | 

14.02 

13. 33 

15.40 

11.90 

10. 52 

12. 64 

12. 63 

12.56 

12.16 

10. 00 

Connecticut 

8.39 

10. 65 

8. 78 

11.21 

10.80 

11.52 

11. 05 

12. 96 

13. 05 

12. 07 

New York 

8.32 

8.69 

6.29 

8.SS 

8.75 

8. 96 

8.46 

9.24 

10.15 

9. 27 

New Jemey 

8.14 

6. 94 

6.49 

8.50 

7. 75 

8. 25 

8.74 

8.85 

10.00 

8.83 

PeiinsylYania 

7.78 

7. 55 

7.52 

8.17 

7. 57 

7.65 

8.11 

9.54 

8.48 

9.67 

Bela ware 








8.87 

8. 37 

9. 03 

Marvland 

G.35 

6. 32 

4.42 

7.82 

7.83 

7. 98 

8.58 

8.06 

8. 12 

8. 08 

Virginia 

4.75 

5. 72 

4.80 

5.50 

6.15 

4. 77 

6. 09 

6.77 

6.34 

8. 05 

North Carolina 

6. 30 

4.93 

5.32 

5.28 

5.82 

5.25 

6. 76 

6. (53 

6.97 

7. 39 

South Carolina 

4.51 

10. 70 

4. IS 

5.68 

8. 67 

5,45 

7.87 

8.55 

8.59 

8.13 

Georgia 

6.31 

6.12 

7.17 

6.81 

7.84 

6. 72 

7.21 

8.06 

6. 93 

9. 01 

Alabama 

12. 64 

8.57 

7.04 

11.33 

11. 65 

8.32 

8. 03 

8. 32 

10. 50 

11.45 

Texas - 

8. 48 

4.13 

4. 69 

8.04 

8.52 

8.20 

11. 05 

10.32 

7.52 

10.51 

Arkansas 

6.84 

6.20 

7.00 

9.46 

7. 41 

8. 14 

8.28 

7.74 

8.98 

8.15 

Tennessee 

4,48 

4. 46 

5. 40 

5.80 

5.56 

6.03 

7.48 

8.36 

8.03 

9.92 

West Virginia 

4.50 

9 82 

5.94 

5.S7 

5.82 

6.20 

6.72 

7,80 

5. 51 

S. 17 

Kentucky 

7.20 

7. 39 

5.94 

6.89 

7.15 

7.00 

8,25 

9.38 

8. 31 

8. 00 

Ohio 

8. 23 

6.66 

3.74 

7.92 

7.83 

8.80 

» 9.13 

9.30 

9. 27 

8.87 

Michigan 

6. 07 

5.44 

2. 94 

6.30 

6.58 

7.28 

7.01 

^ 7.28 

8.77 

7. 90 

Indiana 

8.11 

5.12 

3.82 

5.46 

6. 67 

6.24 

7.55 

' 7.68 

Ci. 67 

6. 68 

Tllinnis 

8.00 

6.08 

5. 20 

G.82 ! 

6. 51 

7. 05 

8.08 

9. 69 

9, 55 

8. 58 

Wisconsin 

6.88 

5.64 

4.82 

6.55 

6,58 

7.20 

7.74 

8.27 

9.45 

8. 30 

Minnesota 

1 7.53 

5.91 

4.68 

6.36 

7. 79 

7.56 ! 

8,19 

9. 46 

9.59 

8.28 

Iowa 

! 7.77 

6.39 

5. 08 

5.76 

7. 60 

7.20 ? 

7.38 

9.20 

7.31 

7. 44 

Missouri 

1 7.24 

i O l!7 

4.76 

0 01 

5.73 

0 in 

5.28 

1 gQ 

G. 16 
5. 77 

6.50 ' 
A n‘> : 

7.14 

a fvi 

9.51 

7 Ci7 

8.74 

PI JA 

7. 04 

7 1 0. 

Kansas 

Nebraska ' — 

j K)t 

2.93 

‘I 79 

3. 72 

1 5! 44 

g! 39 

olos : 

5. 68 

6.90 

u, ‘iU 

7.31 

io 

5.25 

South Dakota 

2.07 

2. 10 

3.13 

5. 78 

5.64 

5.55 

4.13 

6.19 

7.71 

S. 08 

North Dakota 

5. 55 

5.75 

! 2.64 

1 5.22 

5.40 

i 6.-55 

2. 13 

5. 93 

8.69 

6. 75 

MVnitana 








16.02 

16. 00 

15. 50 

Wyoming ..... 


! 1 

1 1 



! 19.20 

9. 00 

12.42 

Colorado 

lU. 30 

0.96 

14. 57 

7.80 

9. 00 

6. 72 

9.07 

9,98 

8.90 

11.16 

Utah 

10.83 

6.93 

8.00 

7.20 

8.97 

8.16 

9.10 

9.23 

7. 56 

10. 46 

Idaho 








10. 05 

12. 12 

12. 02 

Washington 

8.06 

20. 03 

7.50 

12. 09 

10, 44 

9. 60 

9.45 

10.85 

11.39 

15.12 

Oregon 

8. 04 

6.05 

7.62 

8.85 

10. 37 

7.70 

9.82 

10.36 

9.78 

13. 77 

California 

7. 92 

6. 73 

8.70 

7.93 

6. 30 

11.70 

7.54 ! 

7.30 

9.00 

9. 47 

Oklahoma 








10. 36 

7. 52 

8. 95 











General average 

6. 89 

6. 33 

5.44 

7.18 

7.23 

7.86 

7.73 

8.51 

8.63 

8.39 


1 A1903- 40 
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Averm/c jttrni price cf rne per hnehd in the Vailed Decnriher 1, 1S94--1903, hij Slates. 


States aiid Territories, 

iS04. 

1S95. 1S9G. 

1S97. 

iS9S. 

1399. 

190t). 

19G1. 

1902. 

' 1903. 


Cents, 

Cads. 

Ct n ts. 

Cents. 

Cents. 

Cads, 

Cents. 

Cents. 

Cents. 

Cents. 

Maine....... 

81 

S5 


S2 

84 

S4 

82 




Hani|isuii‘e 

74 

76 

72. 

84 

75 

81 

82 




Vermont 


57 

65 

60 

58 

62 

61 

80 

70 

65 

Masvacrtusens 

7S 

67 

70 

61 

03 

79 

. 75 

79 

80' 

73 

Coiiiieftient 

05 

63 

57 

59 

60 

64 

65 

72 

'75 

71 

Ner; York, 

54 

4S 

44 

48 

50 

56 

56 

ti2 

5$ 

.. (.51 

•tvew Jersov 

55 

51 

47 

50 

50 


'55 

59 

01 

64 

pL'Hijs^'Iviiiiia 

5b 

50 

47 

43 

47 

51 

53 

60 

53 

62 



' 






5S 

.62 

61 

Slarvland 

47 

49 

4S 

46 

54 

57 

52 

56 

5S 

59' 

"^.'irsiiiiia 

54 

52' 

4S 

50 

46 

53 

5S 

61 

66 

66'. 

PTorth Carolina 

70 

64 

71 

60 

64 

75 

76 

7S 

85 

84 

South Carolina, 1 

98 

115 

S7 

S6 

102 

109 

105 

111 

113 

107 

Gt*c»rgia 

97 

So 

101 

92 

98 

112 

103 

106 

no 

114 

- \ 1^1 I’n »i 1 

qr; 

SI 

8S 

118 j 

105 

104 : 

103 

104 

' 105 

108 


^5 i 


67 

72 ! 

71 

82 

67 

93 

76 

74 

Arkansas 1 

70 i 

72 

70 

■86 

65 

74 : 

72 

1 S9 

73 

84 

Tennessee I 

59 

62 

60 

58 1 

I 53 

67 ! 

OS 

74 

78 

74 

West Yirefiiiia | 

57 

61 ^ 

1 56 

51 

! 52 1 

62 

64 

65 

68, 

71 

KelKUCkv j 

69 

1 56 

: '■ 54 

53 i 

i 55 

70 

1)3 

67 

62 

69 

Ohio ! 

45 : 

i 45 i 

i 39 

44 

45 

55 

55 

55 

53 

58 

Mie'hixaii I 

48 ; 

I 40 i 

32 ' 

42 i 

! 43 

52 i 

4S 

52 

49 

51 

liidiarui I 

42 - 

i 42 i 

1 .36 

42 1 

43 

48 i 

50 

i 53 

46 

53 

Illinois I 

43 ' 

i 40 1 

1 34 

44 i 

44 

47 j 

47 

1 57 

50 

52' 

Wi,-eo:nsin 1 

43 1 

' 35 1 

33 

41 1 

'43 

4S i 

49 

52 

50 

50 

limnesota ! 

43 i 

i 28 I 

30 

37 j 

1 38 

42 i 

42 

49 

43 

45 

lO’rt’il i 

4G ! 

' SI ! 

29 

3f) 1 

: 40 

40 

41 

60 

42' 

' 4,4.. 

31issnuri ! 

47 1 

1 39 1 

47' 1 

44 j 

i 47 

50. 

51 

67 

48 

55 

Kansas ■ 1 

48 1 

1 38 ! 

; 35 1 

40 

37 

42 

43 

55 

45 

.,44 

.Nebraska .j 

4S i 

! SO ' 

1 22 ' 

32 

i 34 

. 88 : 

40 

46 

36 

37" 

Sontli .Dakota ...! 

40 

25 - 

27 

35 

I 34 

37 

39 

43 

41 i 

40 

North Dakota 1 

37 

I 27 

22 

36 

36 

37 i 

.41 

43 

.43 i 

43 

Montana ' ! 

; 







60 

64 

63 



i 



80 

f8) 

69 

Colomdir. 

66 

4^ 

62 

52 

50 

■48 

54 

62 

56 

61 

'Utah 

57 

35 

40 

GO 

46 

48 

52 

. 65 

61 

.65. 

Hallo.... 








67 

60" 

65" 

Washington.. 

56 

75j 

t>0 

G2 

58 

GO 

58 

62 

' 64 

72: 

OregO'H 

57 

54 

00- 

59 

■ 72 

70 

G1 

66 

73 

97,', 

California i 

GO 

58 

GO 

65 

70 

78 

■ 58 

57 

75 

77"' 

Oklalioma,. 

1 






. 

70 

1 

47,, 

.. 

G eneral .average 

1 50.1' 
i 

44.0 

40,9 ^ 

.44.7,,' 

.46.3 

,51.0 ^ 

51.2 ! 

55.,7.,'1 

'.„50.„8' 

,5k' 5:' 


TramporMion 'faia^ average for rye in sacks, in cents per. 10^) poimdsj Bv'' Louis to Lew 

Orleans, by river. 



1*7 Tn 

1S90 

15, 66 

1 

10 



188-!-. ... 

14 nu 

Vsni 



1885 


1892 


1899 

10.00 

1886 

16.00 

1S93 


lyiRt 

10.00 

1SS7 

, IS. 25 


,17. 1-! 1 

lOif! 

1,0.00 

18.8,8 

1 5, GO 

j 1895 

1:1 (j() j 

1 

10 no 

IsSO... 

- . 1 * . 93 j 

1896 

14.51 i 

1903 10.00 
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Wholesale prices ejf rye per hmhel in leading cities of the United Sfaiesj 1S99-190S. 


Dale. 

New York. 

Cincinnati. 

Glueago. 

Duluth. 

Prime State. 

No. 2. 

No. *2. 

Low. 

lligli. 

Low. 

High. 

Low. 

High. 

Low. 

nigh. 

1S99. 

Cents, 

Cents. 

Cents. 

Cents. 

Cents. 

ants. 

Cents. 

Onds. 

January ■ 


674 

57 

65 

534 

58 f 

53 

m 

February ■ 

G41- 

GS 

GO 

65 

54 

661 

544 

66 


G3 

674 

59 

65 

494 

664 

481 

65| 

April ' 

G3 

GSl 

GO 

65 

52 

59 

601 

58 


G5 

G7 

62 

63 

564 

62 

66 

5S| 

June 

04 

G64 

64 

68 

66 

62 

66 

59-| 

July 

GO 

G54 

57 

67 

51 

GO 

50 

68 

Alienist.... 

59 

01^ 

56 

60 

514 

564 

6 O 4 


SopAember 

Gli- 

6G 

58 

65 

54 

6S 

m 

57^ 

Oetober 

G1 

63 

614 

654 

54| 

5S 

63 

57i 

November' 

56 

62 

59 

64 

49 

53 

48 


December 

581 

614 

60 

654 

49 

o2 

47 

in 

1900. 









January 

GO 

611 

59 

Gi 

50 

52 

484 

50' 

February ' 

60| 

644 

61 

65 

51 

554 

50 

53 

Mareli 

GOi- 

634 

60 

64 

521 

65 

51 

634 

April 

GO^ 

634 

60 

634 

53 

554 


524 

May....... 

GOl 

624 

61 

634 

53 

561 

51^ 

531 

June 

611 

68 

G1 

67 

52| 

604 

52'4 

004 

July... 

67 

C5 

59 

m 

50 

68 

49 

574 

Aug-iwt 

54^- 

68 

514 

■ 60 

48 

61| 

48 

504 

September' 

56| 

604 

53 

57 

504 

534 

50 

584 

October 

56 

61 

55 

59 

4-71 

524 

48 

53 

November ■ 

54 

5G 

52 

56 

444 

48 

46 

. 4'S|' 

December 

54 

66 

52 

554 

45| 

49^- 

46-1: 

484 

1901. 









January 

57 

59 

53 

5S4 

474 

49i 

48 

50 

February 

m 

61 

56 

59 

484 

504 

49{ 

504 

March 

GOrl 

61 

55 

59 

494 

514- 

' 60i 

514 

April 

58^ 

604 


534 

'481 

53 

49i|' 

53 

May 

59 

611 

57 

62 

514 

64 

51 

.63 

June 

65 

694 

65 

61 

46| 

53 

46| 

514 

July 

51-4 

61 

45 

554 

47 

57 

464 

534 

Aiig’ust 

59 

61 

524 

64 i 

52 

1 60 

60 

671 

September 

59 

02 

564 

60 i 

524 

' 56 

I 50 

674 

October 

58 

624 

564 

594 

534 

66 

1 604 

524 

November 

G3 

68 

57 

654 

511 

61 

! ' 521 

574 

December 

6S4 

72^ 

644 

■ 

■59'' 

65J 

! ' 574 

j 

621 

1902. 







i 


January 

68 

71 

60 

714 

50 

674 

1 ' 64' 

64. 

reb.ru{i ry 

GS 

70 

64 

67 

56 

60 4 

63 

674 

M'arcli 

63 

69 

G3 

65 

544 

58 

■ 52 

,644 ■ 

April 

63 

66 

62 

64 

544 

5/4 

52 

66:' 

May ■ 

65 

67 

60 

634 

■ ■ 54| 

58 

64 

"67" 

Jurie 

65 

661 

54 

69 

66f 

■ ' 58 

■'551 

' mk 

July 

651- 

66.4 

' 554 

58 

62| 

,' 614 

' ,614 

' "''f* 

Augrust .... ..... .... 

57| 

m 

61 

56 

■■ ' ‘18' 

' S'! 

46' 

■ 51,, 

September ... ... ... ..... 

■ ■ 57" 

- "591 

■■ 624: 

564 

49 

f)0| 

474 

' 49' 

Oetober 

: ■ ■ 57 

■ ASt' 

. 62' 

53 

48 

504 

47 

' 

Novem bar 

■ 58 

69 

61 

' ■' 64 

48|' 

51 1 

49 

' 4S'| 

December .... 

671 

594 

51 '! 

66 

48 

'49| 

"'48'", 

" "'491 

1908". 









Jaruiarv 



5 . 54 ^ 

59 

48 

' SO'i' 

m 

' :49' 

Febnuiry 



■ 5741 

534- 

4'&|' 

' 5l| 

■ 4S'' 

' . ',49' 

March 



56 

584’ 

' 481 

'611^ 

'4'9 

' 4,14 

April 



65' i 

58 

48 

61 

49' 

""""'SOI 

May 



64 

■ 68 

48' 

'504 

'63f: 

' "4'9| 

m 

June 



■ 57 .: 

58 ■ 

49 

. 60 

'52', 

July........... 



66 i 

574i 

494 

6141 

4S'4- 

,' ' , 504' 

AllgtlKt 



65 1 

60 

501 

53 

'53|! 

50| 

'52'4 

Septem bet ......... 



■ 594 

63 

60 

' 50|'' 

' 5S| 

October 



61 

i 

. 53' 

' " ''56'!' 

" 52 

! 54, 

November ... 



58 

, ■ '62 i 

'' 51|' 

. ■ "58| 

62 

: 54 ' 

December. , — 



69 

, 624 

mk 

32 I 

1 , ', 

' 61 

' 524 
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Monthly amt age prices of rye m Chicago 


[Cents per biisheL] 


Month. 

1892. 

1893. 

1S04. 

1S95. 

1896. 

1897, 

1S9S. 

1899. 

1900. 

1901. 

1902. 

190;:5. 

Janiiarv 

8*2 1 

54 

441 

491 

361 

36 

461 

661 

51 

48!; 

61? 

491 

Feb mar V 

83 

52 

45 

511 

391 

34 

48;; 

651 

531 

49| 

581 

50-1 

March 

8oy 


471 

521 

3Tjf 

331 

49| 

62| 

53? 

501 

561 

501 

April , 

Top 

in 

4S 

60 

361 

33? 

56 

651 

541 

501 

56 

491 

Mav.... 

'“'ip 

57 

m 

64^ 

34f 

341 

611 

691 

si; 

52.f 

561 

491 

Jiiiie 

T7 

50i 

471 

631 

311 

S3? 

45 

69 

5711 

491 

571 

511 

July ' 

TO 

47 

44 

51 

301 

S7f 

! 45fi 

651 

54 

52 

561 

501 

August 

62 

45 

45? 

42 

30 

481 

1 43? 

i 64 

49? 

56 

[ 51 

52 

September 

56| 

43-i 

471 

39 

331 

491 

' 45| 

60 

511 

541 

49? 

561 

October 

o2 

45 

47 

39 

371 

46 

48 

561 

491 

1 54| 

491 

541 

'Novcmbei' 

50 

45i 

471 ' 

361 

391 

461 

511 

61 

461 

1 57? 

50 

541 

December 

i 

46-i 

4S| 

34 1 

391 

46r 

54 

601 

47| 

1 621 

48-1 

, 511 

Yearly average 

j 

4S| 

46^ 

4si; 

35^1 

40 

4911 

65ti^c' 

52 

531 

54,15, 

61 1 


nTliis Itililc cednbits average cnsli prices for the pastUvclve years. The monthly prices are the 
nieanh hetween the lowest and highest prices Xor each month, and the yearly prices are the averages 
ot ilie month iy averages. 

BUCKYrilEAT. 

CoihTtllon cf hiictalicat crop) of Unilcd tSialcs, niontldy, 1SS7-190S 


YCi'ii’. 

Aug. 

Sei-it. 

Get. i 

i 

Year. 

Ang. 

Sept. 

Oct. 

'Year. 

Aug. 

Sept. 

Oet. 

Year. 

Aug. 

Sept. 

Oct. 

1S,S7 . . 

93. 3 

89.1 

76.6 1 

1892 

92.9 

S9. 0 

S5. 6 

1S96. 

96.0 

93.2 

80.0 

1900. 

87. 9 

80. 5 

72.8 

1,888 . . 

kb 5 

93.7 

79.1 ! 

1893] 

88. 8 

77. 5 

73, 5 

1897. 

94.9 

95. 1 

90.8 

1901. 

91.1 

90.9 

90. 5 

lSS9..i 

95. 2 

i 92.1 i 

90.0 1 

1894.^ 

82.3 

69.2 

72.0 

1893.^ 

87. 2 

88.8 : 

76.2 

1902. 

91.4 

86. 4 

80. 5 

1890.. 1 
1891. 1 

90,1 

97.3 

j 90.5 ! 
96.6 1 

90.7 1, 

92.7 jl 

18ti5. 

85.2 : 

87.5 ’ 

84.8 

1899. 

93.2 

75.2 

70.2 

1903. 

93. 9 

91. 0 

83.0 


Acreage^, pimkiclkm, value, and pyrice of huchehcat hi the Imiied States, Isee-WOS. 


Year. 

Acreage. 

Average 
yield per 
acre. 

Production, 

Average' 
farm 
price per 
bushel, 
Dec. 1. 

Farm value, 
Dec. 1. 

18S6..,..,,. .... 

Acres. 

1 (US n94 

BiisIieU. 
21 S 

Bushels. 

Cents. 

BcUars. 
15,413,160 
16,812,070 
'.'15,490,426 
12,534,851 
' 6,937,471 
0, 20,8, 165 

■1867.....' ...... 

1,227,826 
1,113,993 
1,028,693 
536,992 
413,915 
448,497 
454 I'y* 

17.4 

17.8 

16.9 
18.3 
20.1 
18.1 


67. 6 

"1866 


78. 7 

W., ' . ■ 



1870... 1 


7Ly 

1871 



1S72 



1S73 




1874 




4i1. U 

72. 9 
(]<>* 0 

5, 878, 629 
5, 843, 645 

187,5 

575, 530 
666,441 
649, 923 

17, 5 

10 ir*o 

1876 ' 

14.5 

15.7 



6,435,836 
6,808,180 
6,441,240 
7, S5C), 191 
8, 68*3, '488 
8,205,705 
8,038,862 
6, 303, 980 
6,549,020 
7,057,363 
6,465,120 
6, 12*2,320 

1877 



1878. 



1,S79 

639,900 
822, 802 
828,815 
8'47,H2 
857 349 1 

20.5 

17.8 

11.4 

IKI A 


j:>2, 6 

' . 

1J ni7 


1S81.' 



1882 

loO, *-UU 
n fno CV4 

86. 5 

188c; 

u 

91 0 

11) uiy, iStio 

73. 0 

lM.d 

879^03 
914 394 

0 . y 
12* 6 

/ J ouqj yDi 
11 11 A A#YA 

82.2 

58.9 

1S85 

lU* 8 

11, liO) UUv 
12,626,000 

1 1 CAA AW 

1886 

917* Q1 5 

TO Q 

55. 9 

1S87 

%P4. / J *7X0 

910 

11 0 

ii,5oy, uuu 

10.844.000 

12.050.000 
12,110,329 ! 

' 12,432,831 
12,760.932 

TO 11*^ IRK 

' ' 64.5 

im 

^XVjf OwU 

912 630 

lx* y 

56. 5 

1889 

Si<i7 169 

lO* *2 
t A 

63. 3 
60.5 

7, 627, 6-17 

I^9U 

CO / , luc. 

844 579 

14* 0 ; 
11 7 i 

6, 113, 119 
7, 182, ,872 

im 

RiCi aai 

li. / : 
1^1 Ti 

■' 57.4 

1892 , 

Oiy, t>U*i 

861, 451 

10* V 

14*1 1 

■ 57. 0 

R.1' ' Q ■ 

. 7,271,50.6 
■ 6,. 296, 643 
'7,074,450 
' 7,040,238 
6,936,325 

1893 - 

815 614 1 

11 0 

Iwji 1^0) loO 

12,122,311 
12,668,200 ! 
15,341,399 ! 
14,089,783 
14,997,451 
11,721,927 
11,094,473 
9, 566, 960 
15,125,939 
14,529,770 
14,243,644 

01 . 0 

58. '4' 
,65.6' 

1804 

1 MX “ " 

7S9]232 

1*4. y 
16,1 

1S9G 

763,277 

<sa<i 

20.1 
fO M 

■ 45,2 
39.2 
42.1 

1897 

/ aa, cHo 
717 caa 

io, / 

■5, 522., 339 

1,S9S 

*X/, aOO 

678 332 

20, 9 

1*7 ^ 

6, 319, '188' 


670 148 

1/, 0 

45.0 

■■ 5,271,462 

1900 

637 Q'lf) 

10* 6 
<1 

55. 7 

55.8 
56.3 

6,183,075 

1901 ' *'■ 

VIO f J */Ou 

811 1 64 

10 * u 

1C 

5, 341, 413 

1902 

804 889 

Io. 1) 

8, 523, 317 

1903... ' 

SO 4 ’ 393 

io* 1 
17 ^ 

59. 6 

8, 654, 704 



1^* / 

GO. 7 

S, (550, 75>3 



STATISTICS OF BUCKWHEAT, 
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A(.reage, grroduction, and caluc of buckwheat in the United Slates in ISOS, by States. 


Slate. 

Acreage. 

Average 
yield per 
acre. 

Production. 

Ayerage 
farm 
price, 
Hee. 1. 

Average 
value, per 
acre, 

DecM, 

Farm value, 
Bee. 1. 

Maine 

Hcrcs. 

24, 459 
1. 972 

jBushds. 
29. 8 

BusMs. 
728,878 
38, 651 
223, 680 
29, 866 
64, 278 

Cents, 

51 

Dollars. 
15. 20 

Dollars. 

371 728 

New Hampshire 

19.6 

59 

11. 56 

22, 8U4 

Vermont/, 

9, 320 
2, 180 
3,673 

24.0 

55 

68 

13. 20 

123, 024 

MassaehuKetts 

13.7 

9. 32 

20, 309 
45, 637 
3,653, 327 
153, 720 
2, 663, ISO 

Connocticut 

17.5 

71 

12.42 

New York. 

338, 365 
13, 270 

18.3 

6,192,080 
240, 187 

59 

10. 80 

New' Jersey 

18.1 

64 

11. 58 

Pennsvlvaniji- 

252, 195 
1,460 
8,374 
19, 610 
5, 607 

16,5 

4, 161,218 

64 

10. 56 

Delaivare 

15.2 

22, 192 
136,496 
364, 746 

55 

8. 36 

12 ; 206 

Maryland 

16. 3 

63 

10- 27 

85, 992 
222 , 495 

Virginia 

18.6 

61 

11. 35 

North Carolina 

12.1 

67, 845 
9, 334 
367, 117 

65 

7.S6 

44,099 
6, 160 

'Teniiesaec 

635 

14.7 

66 

9.70 

W est 'N'irgiiii a 

21,344 
9,0S9 
36, 548 

17.2 

6 S 

11.70 

249, 640 
98, t>70 

Ohio 

16. G 

150,877 
666,494 
89,628 
77,755 ! 

65 

10, 79 

Michigan 

15, 5 

54 

8.37 

S05, 907 
62, 740 

Iiirliaua 

5, 335 

16,8 

70 

11. 76 

Illinois 

5.082 
25; 671 
4,874 
8,906 
2,289 
1,921 

15.3 

73 

11.17 

, 56,761 
244, 285 

Wiseoiisin 

15.G 

400,468 

74,085 

134,481 

33,877 

61 

9. 52 

Minnesota 

15.2 

63 

8.06 

39, 265 

lowni 

15.1 

71 

10. 72 

95,482 
25,408 
27, 570 
12, 376 

Missouri 

14.8 

75 

11.10 

Kansas 

18.4 

35,346 
17,936 
16, 129 

78 ! 

14. 35 

Nebraska 

944 

19.0 

69 

13.11 

North Dukotji 

1,270 

12.7 

53 

1 6.73 

8 , 548 


United States * 

804,393 

17.7 

14,243,614 

60.7 

10.75 

8,650,733 



Average yield per acre of buckwheat in the United Slates, 1S9.}-1903, hj States. 


State. 

1891. 

1895. 

1896. 

1897. 

ISSS, 

1S99. 

1900. 

1901. 

1902, 

1903. 

Maine 

Bush. 

37.8 

Bush. 

3S.6 

Bush. 

42.8 

Busk. 

35.0 

Bush. 

26.5 

Busk. 
‘22. 0 

Bush. 

30.0 

Bush. 

31.7 

Bush. 

30.4 

Bush. 
*29. 8 

New Hampshire 

20.0 

29.9 

27.2 

27.0 

20.0 

20.0 

22.0 

21.0 

2U.0 

19.6 

Vermont .t 

99 A 

34. 5 

31.4 

24.0 

‘21.4 

23.0 

25. 0 

25. 1 

25.0 

24. 0 

'Arassaclinsetts 

18.9 

15.0 

18.3 

19.0 

20.0 

20.0 

17.0 

18.9 

14.4 

13.7 

Coimecticiit 

1G.4 

15.4 

14.2 

17.0 

19.0 

19.0 

IG.O 

IS. 0 

18. 4 

17.5 

New York 

15.5 

21.4 

18.8 

2‘2.0 

16.8 

13.0 

14.0 

, IS. 8 

17.7 

18. 3 

New Jersey 

14.4 

18.7 

•20.7 

16. 0 

21.0 

21.0 

16. 0 

19. 0 

22.5' 

18.1 

Pennsylvania 

IS.O 

19.9 

17.3 

21.0 

17,2 

20.0 

14.0 

19.5 

18.1 

16. 5 

Delaw^are 

20.0 

10.0 

20.0 

19.0 

10, 6 

18.0 

13.0 

17.8 

15. 2 

15.2 

Maryland 

20.0 

10,9 

22.7 

19. 0 

12.2 

13.0 

15.0 

17.5 

17,0 

16.3 

Virginia 

14. 7 

10.1 

18.0 

14.0 

17.8 

14.0 

13. 0 

15.9 

16.6 

•1:8. 6' 

North Carolina ........ 

18.7 

12.0 

20.0 

11.0 

19.6 

17.0 

13.0 

15. 6 

14.5 

12.1 

'Pennessee 

12.8 1 

10.0 

‘24,0 

18,0 

18.0 

12.0 

14.0 i 

14.2 1 

18.0 

14.7 

Virginia..,'........^ ■ 

" 22. '6 ; 

18.8 

19.5 

mo 

20.6 i 

17.0 

17.0 

20. 6 

22.5 

17. 2 

■Ohio.. 

14. 9 1 

14.6 

18.8 

18.0 

20.0 i 

16.0 

16.0 i 

16.1 

13.9 

16. 6 

Michigan 

12.0 i 

17.2 

15,3 

17.0 

14,2 

11.0 

14. 0 

14. 1 

13. 0 

15.5 

Indiana 

14,8 i 

14.3 

24.0 

14.0 

18.4 

16.0 

14. 0 

13,1 

17.6 

16.8 

Illinois....... 

11.7 

13.3 

13.8 

13i0 

14.0 

15. 0 

1 15. 0 

11,0 

16. 5 

' 15. 3 . 

Wisconsin 

8.5 

17.9 

13.6 

18.0 

15.5 

15.0 

' 14.0 

12. i 

16. 0 

■" " ■ 15. 6 

Minnesota 

9.2 

15.3 

10.6 

17.0 

15.0 

17.0 

15, 0 

14.5'"^ 

■ 13.9'' 

■■ 1572 

low'a ' 

13.6 

13.5 

16.2 ^ 

17,0 

16,0 

10.0 

15. 0 

13,5 

16.0 

' ■ 16.1 

Missouri 

9C2 

10.2 ; 

21.8 

15.0 

15,8 

14.0 

13.0 

! 6. 0 

16. 0 

1 ' ' 14,' 8 

Kansas, 

’ 7.9 

''12.0' 

[■' . '18.4 

Nebraska ' 

3.7 

6.7 

21.3 i 

14.0 

12.8 

10.0 

16.0 

11.5 

14.7 

: 19. 0 

North Dakota 


11.5 

10.0 

; ' 12.7 

Oregon...,. 

38. 0 

15.0 

21.0 

18.0 

14.0 

17.0 

13.0 





General average ....... 

16.0 

20.1 

18.7 

20.9 

17.3 

16.6 

15.0 

18. 6 

18.1 

17.7 
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roltiepei' acre c^f Imd-wheal in the VniUd Stales, hewed vjyon mrm mine December 
i, 1S94~190J, by Slates. 


State. i 

1804. 

1895. ■ 

1896. 

1S97. 

1S9S. 

1890. 

1900. 

19U1. 

1902. 

19u3. 

Maine 

SOI. 02 

JO 

816.07 

815. 40 

810.34 

S9. CS 

814. 70 

S'15. 22 

S15. SI 

SI 5. 20 

Ne'? Hamn.-hlre 

12.20 

14. 05 

17.20 

14. 85 

9.40 

10, 00 

11.44 

11. 55 

13. (,)0 

11.56 

Verniout.t 

!“■*. 77 

lO. 77 

12. 56 

11. 04 

9.84 

11. 96 

12. 50 

14. SI 

14, 00 

13.20 



12. 85 

S. 85 

9. 70 

12. 54 

12.20 

14. CO 

12.24 

11.53 

10. 66 

9.32 

(iduiieetieat 

10. 09 

8. 62 

7 24 

9.69 

10.64 

11. 97 

10. 40 

11. 70 

13, Ob 

12. 42 

5ew Vork... 

8. o7 

9.42 

6. 96 

8. 80 

7.56 

7. 6i7 

7.98 

10. 72 

10. 44 

10. 80 

Kew Jersev 

9. SO 

9. S5 

S. 07 

7.84 

11.34 

11. 76 

9.44 

9. 88 

14. 40 

11. 5S 

PtniisTlvaiiici 

9.54 

8. 70 

6.57 

8. 82 

7.57 

10. 80 

7. 70 

10. 92 

11.04 

10. -aO 

Belaware 

10, 00 

5.00 

G.OO 

6. 84 

6. GO 

8, 82 

6, 76 

9. 79 

9. 12 

8.36 

Miirylaiid 

11.20 

6.10 

11.12 

9. 69 

6.47 

7.28 

8. 55 

10. 50 

10. 37 

10.27 

Tirjtiiila 

7.94 

5. 45 

S. 46 

7. 00 

7.79 

7. 56 

7.15 

8. 90 

9. 96 

11. 35 

Eortli Carolina 

■8.79 

5. 28 

12.00 

5. S9. 

9. 36 

8. 33 

7.28 

9. 67 

8. 99 

7.86 

Tennessee 

7. SO 

5.40 

14. S3 

10. 26 

9.36 

6.81 

8.26 

8.38 

13, 63 

9.70 

West Virginia ’ 

14.01 

1.J Qg 

10, 72 : 

9.75 i 

9. 31 
9.00 

10.05 ! 
10 20 

9. 52 
9.28 

9.52 

9 28 * 

12. 15 
9, OG 

13. 95 
8. ‘18 

11., 70 
30.79 

iliehigiiii 

1 Km 

Om VO 

7.40 

o. vu 

5.81 

g! 46 

5!96 

6* 05 

E14 i 

7. 19 

6.89 

8. 37 

Indiana ' ■ 

8.29 

S. 29 

12. 24 

6.S6 

9.SS 

9. 44 

S. 54 

7. 99 

10.21 

11.76 

Illinois. 

9.01 

0. 85 

6. 21 

7.41 

7. 28 

8.70 

9. 75 

7.70 

11. 01 

11. 17 

Wiseonsiii... 

i 4. 76 

S. 23 

5, IS 

6. St 

6. 20 

9. 45 

8. 26 

f-r o< > 

9.44 

9. 52 

Irllimescfta 

• 5. 40 

; 7.80 

4, S5 

7.65 

7. 35 

S.84 

8, 55 

Sl99 

7.92 

8.06 

lorta 

1 10.20 

1 G. 75 

7. 45 

S. S3 

7.69 

9.28 : 

9. 6i) 

9. 45 

11.20 

10. 72 

Missonri ....i 

1 5. 52 

; 5.02 

15.26 

9. 00 ; 

9.43 

8.54 

8.97 

4. 56 

9.34 

11. 10 

Etiiisa.' 








5. 92 

9. 00 

14.35 

Xe?®i.ska | 

1 2.52 

i 4. so 

10. 65 

7.14 

7. si 

9.92 

10. 24 

6. 67 

7.79 

13. 11 

Xortl'i Dakotii, ! 








6, GO 

6. 40 

6. 73 

Oregon, ^ 

' 20.90 

1 7 75 

ii. 28 

9.90 

8.12 

i2. 58 

10. 01 














General average 

8.92 

i ; 

9.09 

7.32 

8.80 

7. 77 

9. 23 

j 8.37 

10. 51 

m 75 

10. 75 

1 


Aeerage farm price of huel'ivlieai jjer hiishel in the United Stales, December X, 1894-1903, hy 

Slates. 


SUi’te. 

1S94. 

1895. 

1896. 

1897. 

ISOS. 

1899. 

1900. 

1901. 

1902. 

1903. 


Ccjits. 

Cents. 

Cents. 

Cents. 

Cents, 

Cents. 

Cents. 

Cents.. 

Cents-. 

CeMm..' 



58. 

.46 

38. 

44 

39 

44 

49 

48. 

;. ■52.' 


■l?ew HaBipJaire 

61 

47 

63 

55 

47 

50 

52 

55 

^.65. 

I'cm. 

■f enooa't ,*■_ ■ 

.' 57 

S7 

40 

46 

46 

52. 

50 

59 

., ■■, ..8®'.' 

a .■t,||': 

MasaekTOfetts 

es 

59 

53 

66 

61 

70 

72 

61 

74 

68 

0>.miectitDt .,.„■. 

■ 67' 

56 

51 

57 


■63 

. .' 65.' 

45 

71 

71 

New York-, ... . . 

, ■ M 

44 

37 

40 

45 

■7 59.'' 

'57 

, "57' 

‘ 59 

59 

New Jen»y 

65 

50 

39 

49 

U 

, 56 

., 60 

..52 

64 

64 

Peims'j’ I'Yaiiia 

53 

44 

38 

42 

44 

. 54 

55 

56 

61 

64 

lie I a, ware 

m 

50 

30 

36 

40 

49 

52 

55 

60 

55 

Maryliiiid 


56 

49 

51 

53 

56 

57 

60 

a 

63 

Virginia 

54 

51 

47 

50 

45 

51 


56 

60 

61 

North Caroliiiii 

47 

44 

60 

49 

4S 

49 

56 

62 

62 

65 

Tennessee 

57 

i 54 

62 

57 

52 

57 

59 


76 

66 

West Virg'iiiia 

G2 

i 

50 1 

4.9 

49 

56 ; 

56 i 

59 

62 

m 

Oliiu 

66 

55 

,43 : 

50 

51 

58 

5S I 

GO 

61 

65 

'Mil' hi 10 in 

Imlijiiia 

55 

43 

- 5g 

38 
51 1 

33 

49 

42 

51 

55 

51 ; 

fVI 1 

51 

53 

54., 

Illinois! 

'77 

44 

45 1 

57 

52 

<i»y 

58 

(iO.j 

Ui. 

70 

ao 

71 

i\j 

73 

Win-ousin 

56 

■46 

38 

. 38 

40 

63 

59 1 

59 

59' 

61, 

Mii]ntj.50L! 

59 

51' 

41 ! 

■ 45 i 

49 

52 

5>7 i 

62 

57 i 

53 

...Iowa 

75 

50 

46 i 

49 

48 

58 

64 i 

70 

' 70 .i 

71 

5Iis.v.iirl 

60 

58 

■ 70 'i 

60 

60 

'61 

6'9- 1 

,76' 

■■ 58 ■! 

75. 









' 75 


' '7St 

Nebn'>]ai ■ 

1 ’ 68 

65 

50. 

51 

■,,61' 

“ 62 ,; 

. . 64 

5S 

.' 53 .' 

iO' 

6,9 

>7urln Ibikura . 








■§0 

54' 

ss 

Oregon 

; 55. 

1 50 

'6*8 

55 

■ 58. 

74 

77': 



General average 

; 55. 6 

45. 2 

i 39.2 

1 ■ ; 

42.1 

45.0 

j 55. 7 

1. 

55. S 

'3 

'59. 6.'' 

.;;:'60.7 



mi 


STATISTICS OF POTATOES. 

POTATOES. 

Condiii.on of ihe polalo crop of the Vnifed Slates, rnonthha .1SSS~1003, 


Year. 

July. 

Aug. 

Sept. 

Get. 

YYiir. 

July. 

All". 

Sept. 

Oct. 



95.7 

93.2 

01.6 

S6.3 

1$06 

99.0 

91. 8 

8.3, 2 

81.7 

3Hsy ' 

95. 3 

04. 3 

81.7 

77.0 

i 1897 

87. S 



51.6 

IWHJ 

91.7 

77. 4 

05.7 

01. 7 

! 1898 

1)5.5 

83. i) 

77. 7 

72. 5 

p;m 

95.3 

90. 5 

94.8 

01.3 ii 1890 

93,8 

03. 0 

85. 3 

81.7 

1802 

90.0 

85. S 

74.8 

07.7 

1900 

9L3 

88. 2 

SO.O 

74.4 

1803 

91. S 

85. 0 

71. S 

71.2 

1901 

87.4 

62. 3 

52.2 

54.0 

18m 

! 92 3 

74,0 

02.4 

64.3 

1902. 

92.9 

94. 8 

89.1 

82. 5 

1S95..., 

1 Olio 

1 89. 7 

90.8 

S7.4 

1903 

88.1 

S7.2 

84.3 

74. 6 



3 Maoiinery ' ijr' Potato Growi]s’g: 

' Potato machinery, ' while not yet perfected, • has' reached such , a degree of; perfectioii. 
that where potatoes are grown upon any conHiderable'^ area special potato machinery' 
shonld be provided. ' Implements should; he purchased which are loimd'adapted to 
the local conditions. 
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Jcrao/e, produdlon, ami value ofpotaloes la the Ualied Stales In 1003, by States. 


States and Territories. 

Acreage. 

Average 
yield per 
acre. 

Production. 

Average 
farm’ 
price, 
Dec. 1. 

Fa,rm yalue, 
Dee. 1. 

Maine - 

Acres. 

S7,0T7 

Bushels. 

196 

Bushels. 

17,067,092 

Cents. 

’HIj 

Dollars. 

9, 557, 572 

New HamxJ^hi,re 

18,277 

98 

1,791,110 

65 

1, 164, 245 

Veniioiit 

■26, 590 

13S 

3,669,420 

50 

1,834,710 

Massaehnsetts 

28,874 

96 

2,771,904 

71 

1, 968, 052 

.R'hofle Island 

6, 761 

125 

845, 500 

82 

693, 310 

Connecticut 

29, 322 

96 

2,814,912 

78 

2, 195, 631 

Ntnv York 

394,870 

89 

35, 143, 430 

56 

19, 680, 321 

New Jersey 

57,684 

99 

5,710, 710 

69 

3, 940, 394 

Pe,rmsY,lvaiiia 

214, 163 

91 

22 M7, 923 

““'sio.’rio 

62 

13, 775, 112 

Delaware 

6,180 

84 

56 

290, 707 

Maryland 

28,513 

70 

1,995,910 

60 

1,197,546 

Virginia 

49,520 

84 

4,159,680 

64 

2, 662, 195 

North -Carolina 

24.611 

67 

1,650,917 

74 

1,22.1,701 

South Carolina 

8, 55o 

81 

692, 95a 

104 

720, 673 

Georgia 

8,628 

73 

629, 81.4 
286, 098 

94 

592,053 

Florida 

3,489 

82 

126 

360, 483 

Alabama, 

9,613 
5, 635 

67 

646, 081 

96 

620, 238 



82 

462, 070 

88 

406, 622 

Lw:ii,nana 

8, 110 

50 

407, 000 

91 

370,370 


26,437 

67 

1,771,279 

88 

1,558,720 

A'rkansas 

23, 073 

70 

1,615, no 

79 

1, 275, 937 

Tennessee 

25, 085 

66 

1, 655, 610 

64 

1,059,590 

West Virginia 

31,226 

80 

2,498,080 

66 

i; 648; 733 

Kentucky - 

36, 165 

73 

2,640,045 

68 

1, 795, 231 

Ohio 

161, 917 

83 

13,441,601 

61 

8, 199, 377 

M'ichigaii 

268,230 

78 

20,921,940 

49 

10,251,751 

.IiKliiai'a 

77, SS8 

76 

5,919, 488 

66 

3, 906, 862 

Illinois 

143,369 

72 

10,322, 668 

72 

7, 432, 249 

'Wisconsin, 

252.522 

♦ hS 

14,646,270 

5S 

8,494,840 

Minnesota 

140;015 

64 

8,960,960 

61 

5, 466, 180 

,I'owa 

162,741 

56 

9,113,496 

75 

6,835,122 

Missouri....' 

86,977 

66 

1 5,740,482 

76 

4, 362, 766 

Kansas 

72, 143 

58 

' 4, 184, 294 

85 

3,556,650 

Nebraska... 

80,599 

1 04 

5, 158, 336 

65 

8,352,918 

-South Di'i-kota 

1 32,437 

89 

■ 2,886,893 

54 

1,558,922 

North Dakota 

24,200 

84 

1 2,032,800 

4S 

975,744 

Montana - 

12,904 

176 

2,271, 104 

44 

999,286 

Wyoming - — 

3,665 

167 

612, 055 

, 57 

348,871 

Colorado ' - 

50, 758 

145 

7,359,910 

60 

4,415,646 
04, W: 

New M'eX'ieo',., 

1,297 

87 

112, 839 

, 84 

Utah'...-.:.,..,......-.......... 

11,776 

177 

2,084,352 

47 

979,645 

K-e Yada .,-4'’- 

2,522 

117 

295,074 

70 

206,552 

...... . - * . 

11,672 

160 i 

1,867,520 

46 

859, 059 

Washington- . . A 

29,411 

145 

■ 4, '264, 595 

" '-36'- 

1,535,254 

Oregon — 

35,367 

107 

8, 784,-269- : 

, ■ 50' 

'1,892,134 

California 

46,536 

130 

6,049,680 

' 6-6 

3,992, 789 

Okliibonia...' 

1 10,227 

78 

797,706 

98 

781, 752 

Indkn Territory 

1 9,111 

70 

i 637, 770 

86 

548, 482 

United States 

j 2,916,855 

1 

i 84. 7 

247,127,880 

! 61. 4 

! 

151, 638, 094 


Suggestions ox Potato Cultivation. 


^The results of Isew York experiments- in potato growing empliasize the iniportaiiee 
ofpiuiiiitiiiniiig a siiffici£>nt supply, of humus in the soil to conserve moisture. On a 
soil well supplied with humus the moisture- may be conserved even through a severe 
drought, and a fair crop of potatoes produced. The great importance of thorough' 
tillage has been very clearly brought out- in these experiments, but it' has also been' 
shown tluit intensive tillage alone is not siifEcient to produce a large yield of potatoes. 
In fact, intensive tillage may be overdone.^ During a drought only so much tillage 
is necessary as shah kee-‘p the surface mulch loose and thoroughly dry. ' The drier 
the surface layer of soil the more slowly 'will moisture l>e absorbed by it from the 
layers of s'libsurface soil. Harrowing potato land before the jdants appear -above 
ground is considered a wise practice. The use of Bordeaux, iiiixture- in' nearly every - 
case resulted in an increased yield, even -when blight was not prevalent, and thoroiign 
spraying with this material is therefore recommended as a aeneral practice. Prun- 
ing potiito vines to one maiu stem was not benehciai. 
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Average yield per acre of potatoes hi the United States, 1S94~1903, hj States. 


S'tatos and Territorios. 

1894. 

1895. 

1S9G. 

1897. 

1S9S. 

1899. 

1900, 

1901. 

1902. 

1903. 


PusJl 

Tws//.. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Ihish, 

Mai .lie 

147 

163 

165 

69 

130 

139 

126 

150 

130 

196 

New H.a.itip.-'liire 

120 

134 

108 

51 

90 

127 

101 

lOS 

120 

98 

Terinont 

124 

154 

■ 128 

70 

105 

132 

134 

90 

94 

lOS 

Masb'aelu'isetts 

105 

133 

108 

62 

97 

134 

79 

77 

109 

96 

Ehode Island 

133 

138 

105 

110 

123 

142 

94 

98 

164 

125 

Conneetieut 

79 

128 

106 

54 

100 

130 

96 

81 

92 

96 

New York 

77 

122 

89 

62 

73 

88. 

81 

78 

66 

S9 

New Jersey 

60 

94 

94 

68 

75 

83 

69 

59 

132 

99 

Pennsylvania 

64 

111 

109 

63 

54 

85 

58 

62 

83 

91 

Delaware 

50 

58 

78 

CO 

49 

52 

48 

55 

79 

84 

Maryland 

52 

87 

90 

74 

58 

64 

55 

60 

80 

70 

Virginia 

59 

73 

93 

61 

68 

66 

58 

71 

75 

84 

North Carolina 

62 

79 

79 

66 

67 

57 

61 

64 

64 

67 

South Carolina 

59 

90 

52 

65 

65 

56 

78 

70 

69 

81 

Georgia 

52 

58 

55 

52 

54 

46 

68 

64 

53 

73 

Plorida, 

90 

55 

75 

75 

64 

69 

60 

62 

90 

82 

Alabama 

43 

70 

64 

55 

74 

56 

69 

67 

50 

67 

Mississippi ' 

72 

58 

70 

59 

74 

01 

66 

62 

69 

82 

Louisiana 

45 

89 

55 

tM 

78 

60 

70 

60 

65 

50 

Texas 

SO 

89 

52 

60 

78 

64 

62 

64 

66 

67 

Arkansas 

82 

70 

59 

55 

74 

63 

72 

46 

72' 

70 

Tennessee - 

55 

64 

62 

40 

52 

4t 

54 

4(> 

62 

66 

West Virginia..... 

62 

69 

93 

56 

62 

72 

80 

.52 

96 

80 

Kentucky — 

64 

86 

85 

47 

64 i 

51 

70 

35 

80 

73 

Ohio 

03 

63 

89 

42 

01 1 

71, 

76 

54 

94 

S3 

Michigan 

62 

101 

88 

. 72 

79 

66 

97 

i 81 

72 

78 

Indiana 

59 

66 

85 

31 

71 

76 

83 

1 31 

! 101 

76 

Illinois 

50 

77 

97 

38 

70 

96 

92 

35 

118 

72 

Wisconsin 

45 

107 

78 

99 

98 

103 

103 

75 

1 115 

58 

Minnesota 

39 

158 

84 

106 

i 85 

96 

81 

68 

98 

64 

Iowa 

43 

lOG 

94 

1 CO 

! so 

100 

72 

32 

9S 

66 

Missouri 

09 

109 

78 

! 42 

66 

82 

93 

17 

128 

66 

Kansas, 

41 

72 

69 

48 

70 

95 

72 

26 ■ 

138 

68 

Nebraska 

22 

67 

90 

1 69 

65 

94 

66 

33 

137 

61 

South Dakota 

23 

66 

96 

94 

72 

78 

73 

45 

74 

89 

North Dakota 

84 

! 128 

102 

90 

87 

■ 103 

52 

: 110 

105 

84 

Montana 

111 

53 

170 

156 

104 

141 

134 

1 157 

153 

176 

Wyo'ming' 

150 

100 

167 

‘150 

120 

125 

99 

! 113 

100 

167 

Colorado 

85 

95 

88 

97 

77 

84 

56 

! 120 

lOO 

145 

New Mexico 

75 

80 

72 

90 

58 

49 

19 

50 

72 

87 

Utah 

135 

172 

155 

148 

135 

120 

118 

114 

157 

177 

Nevada 

161 

150 

i 190 

135 

155 

102 

156 

141 

212 

117 

Idaho 

178 

105 

102 

140 

120 

124 

136 

108 ^ 

i'19 

160 

W' ashing ton 

125 

149 

125 

162 

108 

144 

116 ! 

117 ■ 

136 

145 

Oregon 

112 

64 

87 

160 

86 

115 

110 

90 

103 

; 107 

California 

52 

75 

80 

105 

95 

119 

104 

101 

118 

130 

Oklalioina 








55 

97 

78 

Indian Territorv 








03 

86 I 

70 












General average 

62.4 

100.6 

91.1 

64.7 

75.2 

88.6 

80.8 

65.5 

96. 0 

84. 7 


Potatoes AS Food FOE Man. 

The potato is a staple article of diet in almost every hoiisebold. The universality 
and extent of its consumption would seem sufficient to prove it to be a wholesome 
and niitritioua food. The statement, however, '■ is frecpientJy met wdth' ih popular 
articles that .potatoes are not a wholesome food. So far .as can bedearned. .tiiiS: is a 
purely gratuitous assumption. While it is- possible- that there' are persons with whom 
'.potatoes do not agree, or who for some reason' are compelled to forego starchy foods, 
there is no reason to suppose that potatoes are not as a rule a useful and' wholesome 
article of ' diet. ', 

-The most important. groups of constituents in foods are protein (nitrogenous mat- 
ter), fats, and,C£^rbohydrates (starches, sugars, etc.).-' -The potato is essentiallj' a. 
starchy food, and eaten alone it vrould furnish a very one-sided, badly balanced diet, 
which would probably prove un ’wholesome to most people. When eaten with meat, 
eggs, 'fish, etc., which' are .'-essentially nitrogenous .-foods, .an. evenly .balanced- .diet,-' 
which is most conducive to health and vigor, is secured. 
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AcetVfiii vdliie per acre cif potatoes in iliC United Slates, based upon fttrin vahie Ikcemher 

ij lS94~l&OSj by Slates. 


Stiites and Territories. 

1S94. 

1895. 

1S90. 

1897. 

1S9S. 

1899. 

19%. 

1901. 

1902. 

1903. 

^.Uiine 

«ai. cs 

CA5.42 

§62. 70 

§52.51 

§59. 80 

§53. 3S 

§61. T-i. 

8100. 5i.i 

§84.50 

§109. 76 

Vuv; Kiiiiotdtire 

5t:>. 4u 

42. SS 

50 . 16 

45. 90 

41. lU 

58.42 

t).i. OtI 

8 ;,'>. 32 

S2. SO 

63. 70 

Venao'sit 


40. 04 

37. 12 

49. 00 

44 . 10 

47. 52 

53. 60 

57. 60 

5..1. 52 

69.00 



GS.25 

03. 8-1 

61, 56* 

55. SO 

61.11 

76.38 

52. 14 

09. 30 

88. 29 

OS. 16 

Kbirld khunl 

to. 7G 

G 2.10 

56. 70 

106. 70 

78. 72 

71. 00 

65. SO 

91. 14 

123. UO 

102. 50 

Coiineatieiit 


52. 4S 

48. 76 

48. GO 

55.00 

59. 80 

67.20 

7t'j. 14 

67. 16 

74 . 88 

Yew Yfj'rk ' 

3tk 9(> 

28. 06 

27. 59 

41. r>t 

30. 66 

35. 20 

36. 4/> 

65. 38 

38, 94 

49.84 

Nevf Jersev 

37. 2 -j 

31.96 

33. 84 

53. 04 

45. 75 

42. S3 

41. 40 

50. 15 

SO. 52 

68. 31 

Peiiii'Vlvjiiiia. 

48 

31.08 

29.43 

41. 5S 

31.32 

36. 55 

30. 74 

47. 12 

47.31 

66.42 

Delaware 

25.00 

22.04 

27. 30 

39. # 

33. SI 

26. 02 

2S. SO 

42. 90 

40.29 

47.04 

Jl.iJ'VlftUd 

27. 5u 

26. 10 

27.00 

50. 32 

SO, 74 

32.64 

29. 70 

46. 20 

41.60 

42. 00 

Virginia 

33. 04 

27.74 

31. 62 

42. 70 

37.40 

36. 96 

34.22 

52. 54 

43.50 

53.76 

Nofih fai'olif'ia 

37. 20 

43. 45 

oS. 97 

42.24 

41. .54 

37. 62 

39. 6»:) 

46. 08 

42. 8S 

49.58 

Soutli Carolina.. 

45. 43 

05, 70 

34. 32 

68.25 

65.00 

58. 24 

7S.OO 

77.00 

66.24 

84.24 

Genrg’a 

42. 12 

41.18 

41,25 

52. 00 

40.50 

38. 18 

52. 36 

67. 81 

52. 20 

68.62 

F.Iorida 

67. 50 

55.00 

63.00 

90. 00 

76. 80 

85. f>G 

63.60 

■79. 98 

109. SO 

103.32 

Alabama ' 

87. S4 

50. 70 

48.00 

51. 70 

61.42 

,48.72 

, 56. 58 

73.03 

46.50 

64.32 

:4h4>A\qd 

59. G.i 

37. 12 

43. 40 

48. 3S 

53. 2S 

62.22 

54.78 

71.30 

63. 4S 

72.16 

LinrBitiiia 

37. 35 

04. 03 

41. SO 

54.40 

58. 50 

■ 48.60 

65.30 

60. 60 

53. 30 

45. 50 

Texas 

79. 20 

09. 42 

40. 56 

57. 00 

67.68 

58.24 

54.56 

67. 50 

56.10 

58.96 

Arkaiieis 

43. 46 

&5.7U 

31. 27 

46. 20 

40. 70 

44.73 

41. G4 

57. 96 

48.96 

55.30 



•>5 60 

‘>4 Sii 

Oq 00 

Dq f“,j 

28 60 

HI . 32 


39 68 

42 9i4 


29. 64 

23 ] 9S 

28! 83 

Sg!40 

S3.4S 

3144 

4,0.80 

44.20 

48. 96 

52. SO 

KriiCiieky 

30. 2.i 

33.54 

28. 05 

31. 49 

29. 44 

31.11 

35.00 

30.45 

42. 40 

49,04 

Ulr;-< 

32. 7<j 

■ 20.10 

24.14 

26. 01 

25.01 

30. 53 

30.40 

45.90 

41. 36' 

50. 63 

Hicliloun i 

2d. m 

10.16 

16.72 

30.% 

21.33 

21.12 

25.22 

55.08 

29.52 

.88.22 

Indiana 1 

31. 86 

20.46 

21. 25 

19. 22 

29.11 

32,6.8 

31.54 

27.90 

41.41 

i 750.16 

IliiiioP 

32. 00 

23.10 

25 22 

23.56 

; 32.20 

89. 36 

37.72 

32.55 

49.56 

1 5l,'84 

Wisc'msin.., 

' 23.85 

18. 19 

14 ! 82 

37. 02 

i 23.52 

20. 78 

28. 84 

#.25 

37.95 

I 83.64 

Minnesota ' 

19.891 

•>>.12 

17.64 

32. SO 

21.25 

24.00 

24.30 

45. 56 

^ 80.38 

1 39.04 

lo'wa 

! 29. G7 

2rU4 

20.68 

28.20 

24.00 

23.00 

26.64 

30. 08 

33. 32 

i 42.00 

M',issoii,i'i 

35. SS 

27.25 

24. 18 

26. 46 

29. 04 

33.20 

32. C)'5 

18.02 

44. 80 

1 60.16 

Kansas 

27. 83 

30.24 

18.63 

26.40 

35.70 

42.75 

■ 34.56 

27.04 

62.10 

1 49.30 

Neb'raska 

10. 94 

20.19 

22. 50 

31. 74 

24. 05 

23.50 

32.34 

84. 65 

36. 99 

41.60 

Soiit.h Dakota 

17.02 

17.16 

19.20 

30. OS 

20. 16 

21.06 

26.28 

38. 25 

32. 56 

48,06 

Kortli Dakota 

S8.64 

: 21.761 

21.42 

32. 67 

29.58 

27.81 

25.4^8: 

63.90 

34. '65 

40,32 

Mo"iitaiJ.a 

63.28 

i 25.44 

54.40 

62. 40 

57.20 

74.73 

, 71.02^ 

114. 61 

76.50 

77.44 

Wyoming ^ 

#.00 

56.00 

71.81 

82. 50 

78. # 

76. 25 

67. 32 

112.40 

65.27 

95.19 

C<>lora,dd...,.' 

46.75 

SI. 35 

41.36 

54.32 

41.58: 

46.2b 

45.92 

108.00 

,' '51.00 

87.00 

Sew, Mexico 

60.00' 

50.40 

48.96 

70.20 

45.24 

33. 32 

21.# 

59.00 

..58.'S2 

73.08 

■'Utah*,.......,,.:. 

40. 50 

58.48 

49.60 

44. 40 

41.86 

66.00 

56.04 

68. 40 


Sevada-.-.. 

56.35 

57.00 

72.20 

98.55 

139.50 

■ 91. SO 

87.36 

■128.'.3,1'' 


Idaho................... 

M. 34- 

42.# 

48.60 

44.80 

64.80 

75. 64 

63.92 


65. R 

n.m. 

'W'&8Mn„gt©n . 

■,-S5.0i) 

41.72 

60.00 

46.36 

42,14 

7100 

'54v62 

71. '87' 


Oiegou. 

40.82 

24.96 

33.98 

64. « 

,■40,42 

■■■: '56.35 

49.50 

63.00 

56.65 

\ ' 58.50 

.Gallforiiia.. 

25.4,8 

86.00 

42. 40 

51.45 

r 52,25 

, 74,87 

■■ '55,12 

'. 77.77 

68.44: 85.80 










69. 30 

74 f»9' 76 44 

Indian Terri tor v J 





1 

78. 12 

.6.1 4tr IVK 96 

*■ , 





' ' ' ! 



General arerage 

i t>3. 4-; 

- 26 . 73 

26.06 

35. 31 

31.11 

31 66 

34.78 

1 50. 27 
i 

45. 22 

51. 99 


Potatoes as Feed for Lite Stocac. 

Es peri Hi ents made at the Minnesota Experiment Station have shown tliat while 
the digestibility of cooked and raw potatoes by pigs was aixint the same, pigs could 
bepiidixp^d to eat larger qiiaiitities of cookeA potatoes. , It was ealculateii that a, 
ititioji of 15 pounds of potatoes and 4 i^mids of shorts woiikl i'liniis'h an aHioniit of 
protein sufficient for' main teiiance, leaving a inargia for growth. ' 

'On the basis of cost, comparisons vvero', made of, the'valiie'' of '.potatoes, a'nd other 
feaiirig stuffs for stock. In^the' investigators 'O'pmion, 'with foods at' t,iie present 
p'riees, it is doubtful whether it would be profitable'' to feed large' amounts of potatoes, 
to dairy stock, yieeause cows require more protein than would be supplied b}^ a lat- 
teiii Eg ration simi'lar in C'haracter to that mentioned above. '' ' 

Potatoes y:‘an not be fed to young animals a,s safely as to more rnature'''On'eSj since if 
fed in too large titles they have a tendency to prematurely fatten .the animal. 
With I'liatiire animals, when the object is principally the addition of fat to the body, 
potatoes may be fed to good advantage. 
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Atercidje Jarm. price of potatoes pier bushel in the United States iJeccrnher 1S94-1903, hy 

States, 


Stfitcs and Territories. 

1894. 

1895. 

1S9G. 

1807. 

1898. 

1899. 

1000. 

1901. 

1902. 

1903. 


a Jits. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents.. 

Cents. 

Cenh. 

Cents. 

Maine •. 

44 

34 

38 

89 

46 

42 

49 

67 

65 

56 

Ml'VV lianipshire 

47 

32 

47 

90 

49 

4{) 

53 

79 

69 

65 

Vv'rithint 

44 

26 

29 

70 

42 

36 

40 

64 

68 

50 

Ma U‘ I U i!,r.el ts 

t)5 

48 

57 

90 

63 

57 

66 

90 

81 

71 

lUaTie L-ilynci 

7‘2 

45 

54 

97 

G4 

50 

70 

93 

75 

82 

Cniineetn'iit 

OS 

41 

46 

90 

65 

46 

70 

94 

73 

7.8 

New York..' 

48 

23 

31 

67 

42 

40 

45 

71 

69 

m 

New Jersey 

62 

34 

36 

78 

61 

51 

60 

85 

61 

m 

PennsylTaniri 

57 

28 

27 

66 

5& 

4^ 

53 

76 

57 

62 

Delaware 

50 

S8 

35 

65 

69 

51 

60 

78 

51 

56 

Maryland ' 

53 

30 

30 

68 

53 

51 

54 

77 

52 

GO 

Virginia 

56 

38 

34 

70 

55 

56 

59 

74 

58 

64 


60 

55^ 


64 

62 


65 

72 

67 

74 

South Carolina. 

77 

73 

60 

105 

100 

104 

109 

110 

96 

104 

Georgia 

81 

71 

75 

100 

75. 

S3 

77 

106 

90 

94 

Florida 

75 

100 

84 

120 

120 

124 

106 

129 

192 

• T26 

Alalja,uui 

88 

81 

75 

94 

83 

87 

82 

109 

93 

96 

Mississippi 

82 

64 

62 

82 

72 

102 

83 

115 

92 

5S 

Louisiana 

83 

72 

76 

85 

75 

81 

79 

101 

82 

91 

Texas ■ 

99 

78 

78 

95 

86- 

91 

,88 

125 

85 

8S 

Arkansas ■ 

53 

51 

53 

84 

55 

71 

■ 67 

126 

68 

79 

Tennessee 

49 

40 

40 

73 

57 

65 

68 

86 

64 

64 

West Virginia 

57 

42 

31 

65 

54 

52 

61 

'85 

51 

66 

Kentucky 

56 

39 

33 

67 

46 1 

61 

60 

,87 

53 

t'5S 

Ohio - 

62 

32 

26 

62 

41 1 

43 

40 

85 

44 

61 

Michigan 

43 

16 

19 

43 

27 1 

32 

26 

68 

41 

49, 

Indiana.,.., — ' 

54 

31 

25 

62 

41 ! 

43 

38 

90 

41 

66 

Illinois 

64 

30 

26 

62 

46 ' 

41 

41 

93 

42 

72 

Wisconsin 

53 

17 

19 

38 

24 

26- 

23 

67 

S3 

68 

Minnesota ' ' 

51 

14 

21 

31 

25 

■ 25 

30 

67 

31 

61 

Iowa 

69 

19 

22 

47 

30 

23 

37 

94 

84 

75 

Missouri 

52 

25 

31 

63 

44 

40 

85 

106 

35 

76 

Kansas,.,. 

68 

42 

27 

55 

.51 

45 

48 

104 

45 

85 

Nebraska ' 

. 77 

30 

25 

46 

87 

25 

49 

105 ■ 

27 

65 

South Dakota : 

74 

26 

20 

32 

28 

27 

36 

85 

44 

54 

North Dakota...,' 

46 

17 

21 

33 

84 

27 

49 

49 

83" 

48- 

Montana 

4S 

48 

32 

40 

55 

53 

53 

73 

60 

44 

Wyoro.ing 

60 

«56 

43 

55 

65 

61 

68 

100 

61 

i 57 

Colorado.... 

55 

33 

47 

56 

54 

55 

S2 

90 

51 

I- ■- 60 

New Me'xieo 

80 

63 

CS 

78 

78 

68 

114 

IIS 

SI 

84 

Utah 

30 

34 

32 

30 

31 

55 

48' 

GO 

45 

47. 

Nevada 

35 

3S 

38 

73 

90 

90 

.56 

91 

63 

70 

Idaho 

53 

40 

30 

32 

54 

61 

47, 

84 ' 

37 

46 

Washington 

■28 

28 

40 

2-8 

39 

50 

47 ^ 

Id 

88 

86 

Oregon 

36 

39 

39 

40 

47 

49 

45 

70 

55 

50 

California 

49 

48 

53 

49 

55 

63 

53 

77 

58 

66 

Oklahoma 








126 

77 

'98 

Indian Te.rritory 








124 

'■' C4 

,'86 












G-enerul avemgo 


26.6 

28,6 

54.7 

41.4 

39.0 

43. 1 . 

,'■76.7'; 

','47.4 

. €.1. 4 


, , . llo^W.TO 'GeoW EaBLT- PoTA'rOES. ' 

/'At the Kansas Experiment. Station seed tubers of four different varieties of iiialiiim- 
sized potatoes were placed in shallow boxes With the seed ends' up iii:F,eliniarj. They 
'were packed in sand,, leaving the upper fourth of the tubers exposed,/ and t.he lioxea 
were . placed in' a "room with rather subdued light,' having a tem.peratiire of 'SO^ tO' 
40° E... ''YigorO'iis sprouts soon jiushed from the exposed eyes. , The whole potatoes 
,’were, planted in furro.ws in M'arch in 'the .same. position they ..c>ce'ii|>ied in the boxes. 
The, sam.e varieties., of potatoes.takenirom a storage cellar 'w^ere planted in parallel 
rows. The 'gand”Sprouted potatoes took the lead from, the start in vigor and strength 
of, top and produced 'potatoes- the ,1st of Jun-e, a'-'week, earlier than the 'storage- ccilar 
potatoes. " i-t the iiiial, digging- thej’ sh'ow.ed 'better potatoes and gave a 10 per cent 
larger ' total yield. . 



xeaebook; op the eepaetmekt of agricultube. 


^i-olaiale. prices oj potatoes pec hushel hi leading cities oj the United Stales, ISXi-lnOJ. 





Cindiuiati. 

Chicago. 

Milwaukee. 

Si. Iji >ni'\ 


Date. 


Per barrel. 

Burbank, 
per bushel. 

Per bushel. 

Burbank, 
per bus;,lieJ. 





Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Jairaiiry^^ 

f ‘-'liruarv 

1S99. 


*' 


Cents. 

34 

Cents. 

.38 

50 

Cents. 

30 

30 

Cents. 

35 

45 

Cents. 

39' 

42 

Qjiils. 

45 

-iM-tu.v.n 




75 

40 

65 







49 

68 

45 

60 

56 

72 

.lurie 

Ji!h\. 

$ 2.00 

1.50 

1. 15 
1.10 

1 40 

$ 6. 00 

2.50 
2.00 

1.50 

1 60 

83 

34 

28 

52 

60 

2S 

25 

20 

20 

55 

40 

40 
■ 42 

55 

52 

An^Uril 



30 

40 

20 

20 

35 

30 

25 

32 

30 

40 

<>cto}it‘r 



26 

34- 

20 

80 

32 


^■<iveinbor .. 



31 

42 

20 


33 

44 

iiect'iLiljtu' 



35 


30 


43 

48 

.Ttimmrv 
!!A,.'ln'iiarv . . . 

1900. 


Per bi 
.45 

isliel. 

.57 

40 

50 

49 

25 

95 

40 

49 

-13 

43 

52 

iviareli... 


' 50 


45 



35 





.45 

26 

37 

20 

38 

27 

40 

-luiie...,. 

'B 

.50 

27 

39 

20 

35 

30 

45 

Julv 





20 

55 



ember . 

Oe(<.)]»er . . . 

Nu vein her 

iJucember 

.40 

.32 

.33 

.45 

.40 

.47 

30 

25 

29 

40 

37 

46 

30 

28 

23 

23 

40 

88 

35 

42 

32 

32 

33 

40 

38 

48 

Jmiuarr... 
B’i^brmiry . . . 

1901. 


.42 

.50 

40 

49 

38 

35 

50 

45 

54 

Msircb 

*30 








April...... . 





qo 




Mpv ’ 









Juno 

iiilv... 

.64 

.90 

35 

78 

30 

80 

60 

80 

August 

.95 

1.10 

1.20 

110 

125 

107 

65 

S5 

125 

135 



. Scfpk'xuber ' 

1 1 A 


1 lA 

October.... 

*40 

.75 

<X> 

59 

iU/ 

68 

‘iU 

40 

iiU 

/U 

i-iU 

»7P; 

November 

ioo 

« 9o 

59 

82 

fiO 

1 D 

D.) 

/U 

■■ iO ' 

1 HA 

December.. ..w...' 

. 78 

*90 

75 

82 


q7 

QO 

ao 

i.Uu 

QO 

Januarv. .... 
Februarv . . . 

1902. 


Perl 
2.20 
2, 10 

aarrel. 
2.40 
2. 40 

70 

68 

80 

76 

" . '72 

- ' 72 

04 

".'87 

00 

78 

ut> 

83 

Q 1 

.March 

2 *. 10 

2 60 

68 

so 

70 

Ot) 

/o 

*7Pi 

Ql 

on 

A itril 

2.' 45 

3!oo 

72 

ou 

100 

70 

DtJ 

103 

81 

yu 
: ,105 

.hi lie 

2.25 
2. 10 

3.00 

uin 

5S 

A'7 

100 

50 

10 

303 

(iOi 

90 

O’) 

105 

July 

/JO 

.Mi ‘-iU 

2.40 

1.05 

‘ii 

uu 

*iu 

so 

28 

S5 


80 

A^l^^UHt 

.90 



50 


1 

bi'plm.nber 

October 

.95 

1.25 

1.50 

1.1^5 

1.65 

1.50 

1.50 
1.35 
1. 65 

1.50 
1.75 
1. 75 

L35 
1. 35 
1.60 
1.50 

1,80 

SO 

30 

88 

44 

48 

28 

30 

40 

x( 1 

1 

'November 

42 

42 

45 

q 1 

UU 


a-l: 

DiMieiiiber. 

43 

Ox 

qsj, 

‘it? 

ou 

r.f 

a-l 

r.r. 

Januarv. . . . . . 

1903. 



O'J 

10 

*io 

01 

Kr\ 

iW 

Feliruarv 

l/W 

1.70 

1.65 

1.90 

3.00 

2.25 

1.95 

1.80 

1.80 

2.10 

2.10 

45 

43 

38 

42 

50 

'io 

47 

‘lU 

38 

•iO 

DU 

55 

.'March 

47 


5tU 

01 
RH 1 

51 

A pri‘.l. 


qs 


OU 1 
A 0 

«,lo 

May. - ' 

uD 

60 

qt 

lU 

*ixJ 

J A 

54 

.luiie 


ou 

JR 

on 


t)3 

July 


00 

*1,0 

85 

40 

35 

il ^ 

yu 

uO 

40 

None. 

None. 

Sin 

125 

65 

1 None. 
None. 

*70 

AuKUsi' 



70 

60 

Ho[)leiuber 

1.50 



Oet.obcr 

1.20 

1.20 

1.80 

54 

60 

60 

60 

jSb)\'<‘inber 

70 

C 6 


UU 

DO 

/'Z 

i>e<a;iul)er..... 

UU 

\)0 

U/ 

' , ' so „ 



OD 

00 

Oi> 

' ,68 

i , ' 
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HAY. 

Condition of hay crop in United Slates, m-ontlihj, ISSS-IOOS. 


Year. 

Clover. 

Timothy. 

Year. 

Clover. 

Timothy. 

June. 

July. 

July. 

Aug, 

June. 

July. 

July. 

Aug. 

1888. 





1896 

88.4 
96. 0 

83.7 

84,8 

87.5 

1889 




94.5 

93.6 

90.9 
93.2 

89.6 

75.6 

69. 9 

1S97 

1890 

95.1 
91. 0 
94.9 
92. 7 
87. S 
82.8 

94.0 

89.3 

95. 5 

92.6 
80.2 
73.9 ! 

1 

9i 9 
87.4 

96.8 

89.8 
77.3 

70.8 

1S9.8 



99.3 
86. 7 
79.9 

84.1 
90.0 

92.2 

1891 

1899 




1892 

1900 




1893 

1901 




1891 

1902 * 


86. 3 
84. 2 

1 

84.9 

84.0 

1895 

1903 ! 

82.7 


i 


Acmige, produdkm, value, prices, and exports of hay of the United States, 1$6G-1902. 






Aver- 




Aver- 


age 


Year. 

Acreage. 

age 

yield 

Production. 

farm 

price 

Farm value, 



per 


per 




acre. 


ton 






Dec. 1. 



Acres. 

Tons. 

Tons. 

Dolls. 

Dollars. 

1866 

17,668, 901 

1.23 

21,778,627 

10. 14 

220,835,771 

1867 ..... 

20, 020,554 

1.31 

26, 277, 000 

10.21 

268,300,023 

1868 

21,541,573 

1.21 

20, 141, 900 

10. OS 

263,589,235 

1869 ..... 

18, 591, 281 

1.42 

26, 420, 000 

10. 18 

268,933,048 

1870 

19, 861,805 

1.23 

24, 525, 000 

12.47 

305. 743, 224 

1871 

19, 009, 052 

1.17 

22, 239, 400 

14.30 

317,939,799 

1872 

20, 318, 93G 

1.17 

23, 812, 800 

12.94 

308,024,517 

1873 

21,894,084 

1.15 

25,085, 100 

12,53 

314,241,037 

1874 

21,769,772 

1,15 

25, 133, 900 

11.94 

300,222,454 

1875 

23,507,964 

1.19 

27,873, 600 

10.78 

300,377,839 

1876 

25, 282, 797 

1.22 

30,867, 100 

8. 97 

276,991,422 

1877 

25,367,703 

1.25 

31,629,300 

8.37 

264,879,796 

1878 ..... 

26,931,300 

1.47 

39,608,296 

7.20 

285,015,625 

1879 

27, 484, 991 

1.29 

35, 493, 000 

. 9.32 

830,804,494 

1880 

25, 863, 955 

1.23 

31, 925, 233 

11. 65 

371,811,084 

1881 

30, SS8, 700 

1.14 

35, 135, 064 

11. S2 

I 415,131,366 

1882 ..... 

82, 339, 5S5 

1.18 

38,138,049 

9.70 

371,170,326 

1883 

85,515,948 

1.32 

46,864,009 

8.19 

384,834,451 

18S4 

38,571,593 

1.26 

48, 470, 460 

8.17 

396,139,309 

1885 

39, S19, 701 

1.12 

44,731,550 

8. 71 

3S9, 752,873 

1886 

36,501,688 

1.15 

41,796,499 

8.46 

3.53,437,699 

1887 

37, 661, 739 

1.10 

41,454,458 

9.97 

413,440,283 

18,88..... 

38, 591, 903 i 

1.21 

46,643,094 

8. 70 

408,499,565 

1889'.....: 

.52,947,236 

1.26 

06,829,612 

7.04 

470,374,948 

1890':...... 

60,712,513 

1.19 

00,197,689 

7.87 

473,569,972 

1S91 ..... 

.51,044,490.., 

1.19 

60,817,771 

8.12 

494,113,616 

'1892..:.'..' 

50,8534001 

1.18 

69,823,735 

8. 20 

490,427,798 

,1883, 

49,613,469 

1.33 

65, 766, 158 

8.f>8 

670,882,872 

1894 .....: 

48,321,272 

1.14 

54,874,408 

8.54 

468,578,321 

1895 ' 

44,206,453 

1.06 

47,078,541 

8.35 

393,185,615 

1896 ..... 

43,259, 756 

1.37 

59,282, 158 

6.55 

388,145,614 

1897 ...... 

42', 426, 770' 

1.43 

60,664,876 

6. 62 

401,390,728 

'1898.....: 

.42, ,'780, 827 

1. 55 

66,376,920 

6.00 

398,060,647 

1899 

41, 328, 462 

1.35 

56,05.5,756 

7.27 

411,926,187 

1900 

39,132,890 

1,28 

50,110,906 

8.89 

445,538,870 

1901 ' 

39, 390, 508 

1.28 

60,590,877 

10.01 

506,191,533 

.1902 ..... 

39, 825, 227 

1,50 

59,857,576 

9.06 

542,036,364 

190.3' 

89,933,759 

1.54 

61,305,940 

9. OS 

556,370,880 


Chicago prices of No. 1 
Umothy by carload lots. 


December. 


Low. High, 


May of follow 
ing year. 


Low. High, 


Domestic 
exports, 
iiscal 
years be- 
ginning 
July 1. 


DoUs. 


9.50 

8.00 

14.00 

15. 00 

16. 00 

11. 50 

9. 00 
10, GO 
11.00 

9. 50 

13.50 

11.00 

9.00 

9.00 

12.50 
11.00 
10.00 
10.00 
12. 00 

8.00 
8.00 
8.00 

10.50 

11.50 

12.50 
12.00 
10.00 


Dolls. 


Dolls. 


Dolls. 


10. 50 
8.50 

14. 50 

15.50 

16. 50 
12.25 
10.00 

11. 50 
12. 00 

10. 50 

14. 50 

11.50 
10.00 
10.60 

15. 00 

11.50 

10.50 

11.00 

12. 50 
8.50 
8.50 
8 . 25 ' 

11. 50 

14.00 
13. 90 

13. 00 

12.00 


9.00 

9.75 

9.00 

14.00 

17.00 

15.00 

12.00 

12.50 

15. 50 
10. 00 
11.00 

17.00 

10.50 
9.00 

12. 60 

13.50 

12.00 
10.00 
10.00 
11,60 

8.50 

9.50 
9.60 

10.60 

12.00 

18.00 

13.50 


10.00 

10.76 

11.50 

15.00 

19.00 

16.50 

13. 00 

17.00 

17.50 

12.00 

12. 50 
21.00 
11.00 
14.00 
16.60 

14.00 

13. 50 

10.50 
10.25 

12.00 

9.00 

10.50 

10.50 

12.50 
13.60 

14.00 

15.00 


Tom. 

5,028 

5,645 


6,723 
4,581 
5,266 
4, 557 
4,889 
7,183 
7,528 
7, 287 
9,514 
8,127 
13,739 
12, 662 
10, 570 
13, 309 

16 , ms 

11, 142 
13, 390 
13,873 
18, 198 
21,928 
86,274 

%%m 

85,201 
83, 084 
54,446 
47,117 
59,052 
61,658 
,81,827 
' 64,916 
,72,716 
'89,864 
153,431, 
60,974 



63S ' YEAEBOOK OF THE BEPAETMEET OF AOEICULTUEE, 


Ac'rff.f.fiv;', produvlioi), and value of hap hi the Undtvd Slates in 10G3, hij Slates. 


1 

States lanU Terntories. 1 

1 

! 

.-Vereago. 

Averngo 
yield per 
acre. 

rrodiictioii. j 

A’cei’tige 

price, 
3>ee. 1. 

FnriiiTalne 
Dec. 1. 

i 

errs.. 

Ti/iis. 

Tons. 

.Dollars. 

Hollars. 


i, CUd, ?41 

.98 

1, 240, *230 

3,0. 20 

i2,C.50, 310 

Kew ilarai.ssliire 


.92 

570, 025 

18. 20 

7,55S,r)82 

Vermont 

SOI, 

1. IS 

1, 017, 156 

10 . ss 

ri, 00.6,057 

Mdssaekusetts * — 

577,119 

1.36 

784, 882 

10. 72 

13, 128, 227 

Kliode Island 

05,901 

1.U7 

70, 514 

IS. 95 

1,830.210 

Coimcetieiiti 

475, 2-iG 

1. 11 

527, 523 

15, 19 

3,018,074 

yewYorli 


1. 26 

6, 064, 919 

10. 96 

66,471,512 

Yew Jersey 

416,243 

1. 2S 

532, 791 

15. 39 

S, 199, (1)3 

rt-iiasTlvaiiia * 

3,072,329 

1.27 

3, 901, S53 

13. 50 

52, 675, 083 

Deliivdire 

74.S4G 

1.64 

122, 747 

14. 83 

1,820,338 

Martland, 

• 295, 161 

1.24 

366, 000 

14. 02 

5,131,320 

VirAifla - 

463,455 

1.30 

602, 492 

13.73 

8,272,215 

Kort,!! Citroliiia 

129,492 

1.60 

207,187 

13.42, 

2,780,450 

Soiitli C£i,ro,liiia 

61,319 

1.46 

89, 526 

11,72 

1,01:9.245 

Ow.mia 

88,061 

1.53 

136,110 

15.15 

2,062,066 

Idonda 

13,297 

1. 47 

19, 547 

18. 82 

367,875, 

Ak'ibaimi 

56,941 

1. 77 

100, 7S6 

12.39 

1,248,739 


46,201. 

1.74 

80, 890 

11. CO 

932, 524 

Luiilsiidiis 

Texiis 

21, IJO 

416,224 

2. 04 
1. 8-i 

4], 278 
7()5, 852 

11. 3d 
S. 20 

5fJ2, i,.>55 
6, 279, 086 



79, 389 

1. 60 

127, 022 

9. 4S 

1,204, 169 

Teroie>’'i.‘e 

353, 479 

1.5S 

5oS. 497 

12. 29 

6, 863, 928 

West '\'irKii5.i.a, 

522,820 

1.3S 

721, 492 

18. SO 

9, 056, 590. 

Kentueky 

495,202 

1.46 

722, 995 

12. 07 

8,726,550 

0!iio ■ 

2,740,862 

1. 42 

3,892,024 : 

10. 00 

■ 38,920,240 

Michijraii 

2,2l5.,i:>03 

1.37 

3,035,239 

8.93 

■ '27,104,684 

Iiidltum 

1,768,843 

1 1.43 

2,600,199 

8. 56 

22,257,703 

iilliiois..., 

2.774,843 

1.54 i 

4, 273, 25S 

8. 33 

35, 590, 239 

Wtsccnsiii 

i; 754, 724 

1.89 

3, 810, 428 

7.50 

2.!:, S73. 210 

Minnesota, 

858, 55iJ 

1.84 

1, 579, 782 

6. 01 

10,412,029 

lows 

! 3,163,062 

1.78 

5, 681, 852 

5. 46 

30, 749, 912 

Missouri 

1 3,022,492 

1. 57- 

4, 745, 312 

6. 68 

31, 698, 684 

Ka.iisas 

1,81.3,380 

1.5S 

2, 865, 1 10 

4. 81 

13,781,323: 

Keljraska 

561, %2 

1.68 

944, 096 

4.48 

4,229,,550‘ 

'S0.Utl3 Dilkotii 

191,291 

1.45 

277,372 ' 

4.63 

1, 28-,t, 232'' 

Sortli Pakote 

148,962 

1.18 1 

175, 775 

4,. {>4 

815, 596 

Morjtaiia 

■ 335, 558 

2. 08 

697, 961 

8. 81: 

6,149, 036 

Wyoming - 

174,753 

2.14 

373, 971 

6.67 

2,404,387 

Colorado 

622,171 

2. 56 

1,592,758 

7. 48 

11,013,830 

Kew Mexico 

68. ,473 

2.3G 

' 161,596' 

11. 12 

1,706,948 

Arizona 

■ ■ 79, 805 ! 

3.46 

270, 125 

10.34 

2,855,1.32 

Utah s',..,.....,.,.-........,.......-..- 

347,863 

2.95 

■■ l„.i26,196'. 

..O'. 84 

7,019,181 

NfiTada. . ... — 

U2,m2 

3.12 

448, :W6 

' 9i97: 

4,417,169 

Wako ....... - . ., 

. ■. .347 , 193 

■2.82 

■ e' .979,084 

■ ' "6. 86' 

6,317,516 

WasMngton , 

313,178 

2. 41 

. .''754, 759' 

l!2.,77' 

9,638,272 

Oregon ■ — 

■ 364,149 

2.07 

,"'■ 7-53, 788'' 

10.18 

7,673,562 

Cnlifornm 

550,270 

2. OS 

1, 144, 562 

11. 66 

13,345,503 

0.klii,]'!ora}i : 

■ 248,591 

1.34 

3*^, 112 

5. 61 

1. 868,758 

ludian Te.rrltory i 

1 38, 491 

1.50 

57, 736' 

5. 91 

' 341, 220 

United States 

1 39, 933, 759 

1 ■ 1.54 

01, 3ii5, 940 

9.03 

550, 376, 880' 


Value o:f Salt-:^iaksh Hay.^ 

Ill certain jifirts of the coniitry, especially along tbe New Esgisnd coast, , tliero are 
extensive salt maj'shes which yield an abunilant'grO'Wth of tlie'Cearser grasses, lociilly 
known as bkck grass,, fox grass, branch ' grass, blue grasS' ( variety of redtop), cove 
hay, salt liay mixture, and flat sage. These grasses are cut and used as feed to a con- 
siderable extent in some ^localities, but no accurate experiments had lieen made tO' 
deteriiiiiie the a,ctuai feeding value of the different kindS'Of g,rasses iintil t,lie I\Iassa- 
chusetts Hatch Station undertook this work. In the experiments of the l^Iassaclnisetts 
station the, hays were analyzed, their, digestibilities were deterinined by the aid of 
sheep, and tlieireffects upon the quantity, as well as their influence upon tlie quality, 
of both 'inilk . and butter were earefuiiy noted. The opinion was reached that, salt- 
marsh hay is not so valuable as ordinary hay of mixed grasses, but that it aifords a, 
quite valuable forage, especially to be recommended when other hay is high" in price.' 
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Average yield per 

(tcre <: 

f hay 

ill the 

United 

Sklier 

XS9d. 

-1903, 

Inj Slates, 


State?; and Territories. | 1891. 

189.',). 

3890, 

1897. 

1898. 

1899. 

1900. 

1901, 

1;}02. 

1903. 


Tom. 

To}iS. 

Ton.^. 

Tom. 

'Tons. 

Tons. 

Tom. 

Tons. 

Ions. 

Tons. 

l\riinie 

0. 95 

1.02 

1.00 

1. 10 

1.20 

0,90 

0. 90 

1. 05 

1. 07 

0. 98 

New' 

.95 

.95 

.90 

1.15 

1.25 

.89 

.87 

1.28 

1. 06. 

.92 

Veinnait 

1.20 

1.07 

1.25 

1. 30 

1.45 

1.14 

1.24 

1. 30 

1. 27 

I.IS 

■‘IMsHsaclinseUs 


1.11 

1.28 

1.40 

1.42 

1.13 

.97 

1.21 

1. 60 

1.3G 

R])o<le Island 

, 75 

.91 

1.10 

1. 15 

1. 18 

.89 

.92 

.92 

1.03 

1. 07 

(..’orraeetieiit 

.87 

.85 

1.07 

1.20 

1.31 

.94 

. 89 

1.01 

1. 35 

L 11 

Now York — 

1.17 

.73 

.81 

1. 35 

1.40 

1.04 

.81 

l.Sl) 

1.31 

1.2G 

New Jersey 

1.10 

1.21 

1. 15 

1.75 

'1.42 

.83 

1. 20 

1.32 

1. 22 

L 28 

Pemisvlvai'iia 

1. 18 

1.01 

1.06 

1. 40 

1.45 

1.20 

1. 10 

1. 19 

1.19 

1.27 

Delaware 

1. ;io 

1.23 

1.10 

1.35 

1.38 

1.04 

.98 

1.12 

1.09 

1. 64 

Alandand.... 

1.03 

1.25 

.87 

1.35 

1.20 

1.13 

1. 09 

1.22 

1. 01 

1.24 

Y'iiNinia — 

.72 

1.13 

1.08 

1.08 

1.32 

1. 10 

1,10 

1. 20 

1.06 

1,30 

Kor'tl'i Carolina 

1. 15 

1.03 

1.26 

1.25 

1.70 

1.50 

1. 41 

1.06 

1.44 

l.GO 

Soutli Carolina 

1. 53 

1.00 

1.33 

1. 00 

l.GO 

1.22 

1.32 

1. 46 

1.22 

1. 4G 

Georgia 

1. 10 

l.GO 

i.as 

1.35 

1.75 

1.45 

1. 69 

1.46 

1. 36 

1.53 

Florida 

1 . 28 

1.53 

1.40 

.1,00 

1. 00 

1.40 

1. 20 

■l.'4S 

1. 24' 

1.47 

Aln-baina.. 

‘i. fkS 

1.50 

1.40 

1.45 

1.90 

l.GO 

1.85 

1. 75 

1.50 

1.77 

'Mississippi 

1. 81 

1.95 

1.35 

1. 48 

1.90 

1.44 

1. 75 

1. 09 

1.4U 

1. 74, 


1. 96 

2. 02 

1.90 

1.90 

2.10 

1.95 

2. f'O 

1.'85' 

UiO' 

‘4 04 

Texas 

1.33 

1.48 

1.00 

1. 40 

1.50 

1.43 

' 1. 80 

1.'25' 

1.40 

1.84 

Arkansas 

1.32 

1.20 

1.18 

1. 30 

1.54 

1.48 

1. 03 

1-10 

1.60 

1.60 

Ttjnnesseje 

M.TS 

1.39 

1.40 

1.45 

1.60 

1.31 

1.40 

' 1"..'52 

1.44, 

1.58 

W'est . V irg'iiiia 

1.02 

.71 

1 ‘^2 

■ 1.35 j 

1.54 

1.29 1 

1,18 

1. 37 

' 1.12 

1.38 

Kentucliy 

1.26 

i.;i5 

1 . 20 

1.17 i 

1. 45 

1.29 

1.40 

1 . 34 

1.44 

1.46 

Olii'o ,' 

1.27 

..58 

1.26 

. 1.44 1 

1.39 

1.30 

1.00 ; 

1.36 

1.43 

1.42 

Michigan 

1.20 

.58 

1.10 

1.49 i 

1. 30 

1.22 

1.29 i 

1.26 

1. 45 

' 1.37 

Ind,ia,oa 

1.27 

. (>1 

1.30 ' 

1.43 i 

1.45 

1.34 

1.21 J 

1.27 

1.46 

[ 1. 47 

Illincds 

1. 14 

. 00 

1. 38 ; 

1.29 ! 

1.50 

1.29 

1.27 ; 

1.08 

1.50 

1..54 

Wiscemsin 

1.31 

.8.8 

1.25 ' 

1.35 j 

1.50 

1.47 

1.15 1 

1.29 

1.90 

1.89 

Mirmeso'ta 

1.02 

l.SO 

1. 69 

1,57 

1. 80 

1.70 1 

1.10 

1.55 

1.76 

1. 84 

I'oWa'. 

. 73 

1 1. 08 

1. 74 

1.50 ! 

1 , 7.5 

1.34 1 

1.42 ' 

1. 25 

1.68 

1. 78 

Missouri 

.85 

1.17 

1.43 

1.15 

1.61) 

■ 1. 37 i 

, 1,29 ! 

. 75 

1. 59' 

1. 57 

Kansas 


1. 24 

1.42 

1. 30 i 

1.40 

1.57 ; 

! 1.32 ^ 

.91 

1. 70 

: 3.58 

Nebraska. 

.59 

.99 

1. 00 

1.00 

l.GO 

l.GO 

i 1.3S 

1.25 

1. 74 

' 1. 68 

Soutb Da'kota ' 

.94 

.79 

1.28 

1.25 

1.38 

1.43 

! 1.1,8 

1.15 

1.23 

:■ 1.45^ 

N'orti'i Da'kota 

' 1.19 

1.42 

1, 05 

1.00 

1.50 

1.58 

. 92 ' 

l.GO 

1.,6{1 

L,18 

Montana 

s 1.20 

, 94 

1.38 

1.50 

1.45 

1.42 

1 l.GO 

1.79 

1. 68 

; 2.08' 

■Wyo.'m,ing: 

; 1.60 

1.08 

1. 55 

1.05 ' 

1.96 

1.47 

1.08 i 

1. 76 

1.65 

! 2.X4 

Colorado’.. 

1 2. 27 

2.42 

2. 20 

2.25 

2,20 

2.10 

1 2.23 j 

2. 08 

1. 92 

2. 58 

New Mexico' 

i 1..S8 

2.01 

3.0Q 

8.50 

3. 75 

■ 1.70 

; 2.00 : 

2. 31 

2. 40 

‘ 2. 36 

Arizona 

i 1.S2 

1.85 

3.20 

3.00 ^ 

3. 50 

2.<.!3 

2. 31 1 

2. 85 

2. 34 

1' 3, 46 

TTt.fth 

1 2.52 

2. 50 

2 70 

2.95 

3. 25 

2. 50 

1 2.65 ’ 

2, 45 

2. f')2 

*>' 95 

NevaUa ... . 

I' 4.04 

3.01 

2. 55 

. . 2.50 

2.60 

1. 87 

i 2.43 

2.50 

2.91 i 

Aia 

Idaho 

1 2. 53 

2.57 

2.00 

■ 2.30' 

3, 75 

2.50 ^ 

2.80 

2.5S 

2.67 ^ 

2,.S2 

’Washington 

!■ 2.05 

1.85 

1.95 

■ 2.25 

1.75 

2.02 ! 

2. 10 

2.31) 

2.29 ^ 

2.41' 

Oreston.' 

; 2.00 

1. 78 

1.98 

1.90 

1.90 

' 1.97'! 

2. 35 

2.07 

2.04 

2. 07 

Cal'i'forn„ia 

i ■ 1.93' 

1.00 

1. 05 

1. 60 

l.GO 

1,63 

1. 51 

1.S2 

1.'81 

2.08 

Oklaltrnnfi, 








. 96 

' 1.26 

1, 34 

Tmibin 'rerritnrr i 

1 





1,. 40 

1.S2 

', 1. 50' 



i 







' General , average 

1.14 

1.00 

1.37 

1.43 

1.55 

1.35 

,1.28 

„1.2S 

1.50,' 

■' ,'''1,'64 


CiiAKGiss IX' Weight -of -IHiY' ix Barn axe Stack. 


A considerable, difference in shrinkag-e. occurs between bay cured in dry weather 
'and, liay 'cured 'when the a.tiaospliere is more' or less inuisf. For this raison the 
Bhrinkage iii ,lia,y in a dry climate is usuallv smaller than in the more humid regions; 
,At the Kansas '’Experiment Station smaU quantities of 13 diSerent kinds of hay 
buried in the mow from 4 to ,6 months shrunk 4.5 per 'cent on an average, ranging 
,fro'm,ad'4 per cent loss tO' a 3 x>er cent gaih'. ' 'Five tons 'of very dry timothy liay 
stored iii.a, mo,W'''for Bniionths ut d'h-e Michigan ' Experiment 'Station lost nearly? 
per. cent, and in 'sinother test 5',„@00;' pounds o'! the same kind of hay in good condition 
..placed In the mow July 6 had lost ''77d pounds,,, or .per cent, "'by February 18 fob: 

lowing,. '.Fractical..men estimate, .that 'liay' put' in the. mow when in good condition ' 
.usually shrinks :al>ou,t 20, per cent by the time' it ,is, baled. ' The Utah Experiment' 
Station lias reported a lo.sa of a little over.. 15, ..'per cent in a ton of timothy hay after,, 
it had been kept in the barn lor 9 months. A stack of timothy hay containing a 
little over 2 tons and built in the open had gained a little over 1 per cent <iuriiig the 
same time. The results with, clover hay. 'at the same station show, a loss', of, .3.,7§' per. 
..'cent during '9 months -when kept. in the barn and, .'a gain'ol 10' per cent .dor the same' 
lieriod when stacked out' of doors. 'b.. 
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Arrmgc vuIju’ nei' acre of Juu! in the United Stales, based upon farm value Decernher 1, 

1894-1903, by States. 


States and Territories. 

1S9I. 

1895. 

1896. 

1897. 

1898. 

1S99. 

1900. 

1901. 

1902. 

1903. 

^ilalne 

§9,12 

89. 87 

§10.25 

§10.73 

§9. 12 

§9. 09 

§11. GG 

810. 96 

§10.74 

§10. 00 

New Ha,mpsi:iire 

9. 97 

11. 8S 

12.38 

13. 23 

11. 56 

10. 46 

13. 48 

15. 87 

1 4. 36 

12.20 

A'eriiiont 

11. 93 

13. 11 

12. 85 

12.03 

9.21 

10.55 

13. 70 

13. 36 

12,26 

12,81 

Massaennsetts 

19.53 

19.42 

20.99 

19.46 

17, 18 

17.52 

16. 88 

2F16 

26. 04 

22. 74 

Illiode Island 

12.25 

15. 70 

18.26 

16. 67 

14. 93 

15.35 

17.20 

17. 54 

19. 46 

20.28 

Coiiiieetient 

13.51 

13.68 

15. 74 

15. 60 

14. 61 

13.63 

14. 89 

14. 77 

2.F19 

16. S6 

New York 

11.30 

lO.OfJ 

9. 75 

11. 14 

8. 05 

10.87 

IF 38 

13. 75 

14.11 

13. Si 

New Jersey 

16. 34 

15.29 

16.60 

IS. SI 

13. 63 

12.74 

20.22 

18. SO 

19. OS 

19, 70 

Peniisvlvania 

13. o5 

12.42 

12. S8 

12.81 

11.46 

13.80 

15. 29 

15. 90 

16. 66 

17.15 

Delaware 

19,50 

14.96 

14.30 

13.50 

11, 66 

12.12 

13. 07 

13. 84 

15. 73 

24. 32 

Maryland., 

11.16 

14.44 

10.31 

14.17 

11. 15 

13.73 

15.31 

16. 07 

IF 19 

17 , 38 

Virginia 

8. 56 

12.92 

11.03 

11.07 

11.22 

11.27 

15.43 

14,-41 

14. 39 

37. 85 


15. 85 

16, 53 

13. 55 

12. 19 

15.81 

15. 15 

15, 79 

17. 93 

17. 64 

21. 47 

South OiTolina 

16. 15 

7. 62 

15.06 

11.50 

15. 20 

12.66 

15. 18 

16.03 

13.72 

17.11 

Georgia 

14.36 

17.44 

15.25 

17.55 

20. 56 

19. 07 

21. 55 

20. 92 

18.22 

23. IS 

Florida 

19.90 

20.24 

18.20 

14.25 

22, 56 

22. 41 

16.44 

0-2 72 

19.02 

27. 67 

Alabama 

25.49 

15.93 

13.72 

13. 86 

17.57 

18.92 

19. 52 

2.1.22 

17.42 

21.93 

Mlsrisrippi 

17. 79 

IS. 91 

12. 77 

14.06 

15.96 

13. 32 

17. 41 

17.62 

14. 35 

20. 18 

Louls.kiru;i 

28. S5 

19. 47 

16. 63 

16. 62 

19. 74 

18.92 

18.80 

20.50 

2F10 

23.15 

Te,xas 

10. 13 

9. 52 

7.20 

10. 15 

8. 77 

10.15 

12. 24 

13. 27 

12.04 

15. 09 

Arkansas 

11.66 

11. 12 

8. 90 

11.25 

10. 39 

12.80 

14. 43 

12. 89 

15.04 

15. i7 

Tennessee 

13. SO 

35. 05 

13.54 

15. 59 

14.25 

14. 74 

16. 62 

IS. 71 

16.99 

19.42 

West 'Virgniiia 

10. 87 

9.04 

11. 91 

11.95 

12, 94 

12. 19 

15. 81 

IS. 91 

16. 05 

19. 04 


•J8 19 

14 77 

n 35 

11 70 

13 19 

13.A2 

1,5.89 

16, 25 

16.27 

17T62 

Ohio i 

10. 74 

7.40 

9 ! 99 

a 00 

h99 

IF 63 

11.71 ! 

11.86 

14.59 

14.' 20 

M'ieiiigan i 

10. 85 

7. 59 

9. 81 

11.55 

9.72 

10.87 

12.19 ! 

10. 85 

12.03 

12. 23 

India'iia 

9.63 

7.34 

9.33 

8.44 

8.12 

10.45 

11.80 : 

11.79 ^ 

12, 66 

12.58 

lII',i,noi3 

; 9.50 

1 6.77 

a 82 

7.93 

i 9.20 

, 10.00 

10.67 

12.10 

13.31 

12.83 

AViseoiisiri 

: 10.42 

8.47 

8.25 

8,44 

1 8.02 

10.07 

11.10 

13. 58 

15.03 

14. 17 

M'innesota 

5. 41 

6. 66 

6.41 

7. 06 

6. 66 

! 7. 40 

8.06 

8.65 

9.43 

12.16 

Iowa 

5.39 

6.97 

6.94 

6.37 

7.09 

7.10 

9.66 

9. 59 

10.92 ! 

9. 72 

Missouri 

6. 65 

7.96 

6.94 

7.07 

9.28 

8.56 

8.97 

8. 99 

10.96 i 

10, 49 

Kansas.. 

4.04 

4.04 

3.88 

4.42 

4.74 

5.49 i 

6. 01 

7.25 

7.33 

7. GO 

Nebraska 

4.20 

3.62 1 

4.05 

4.80 

5.28 

6.14 i 

7.11 

7.71 

7.59 ! 

7.53 

South, Dakota 

4.02 

2.60 

3.99 

3.69 

4. 14 

4.43 ^ 

4. 66 

5.10 

5.10 i 

G.71 

North Da,kofca 

4,61 

4.94 

5.59 

5.20 

4.87 i 

. 5.21 : 

6.20 

5.84 

6.09 

5.48 

Montana 

8.60 

10.72 

9.47 

11,63 

9.86 

10. 93 ' 

13.92 

14. 60 

12.67 

18. 82 

Wyoming 

16. 10 

7.02 

11.07 

9.90 

11. 40 

9. 70 

12.26 

12. 64 

12.01 ; 

14,27 

Colorado — . . 

17. 12 

14.21 

13.68 

12,38 

11.88 

15. 43 

16. 95 

18.80 

18.99 

19,15 

New Mexko 

21.62 

20.88 

17.10 

21.50 

27.56 

18.02 

20.39 

23,89 

26. 83 ; 

26.24 

Arissona — 

21.84 

16.65 

28.00 

15.00 

42.00 

27.22 

26.10 

26. 16 

28.62'^ 


.Utah...... 

14. OF 

13,49 

13.50 

14.01 

14. 62 

IF 75 

21.07 

20, 70 

19.18 

20.48 

.Nevada. 

29.29 

20.82 

12.29 

12.50 

18.20 

14. 81 

18.71 

19.80 

29.73 

81.11 

Idaho 

10.98 

16.06 

12.25 

12.08 

18. 37 

15. 75 

18.20 

■15.25, 

14.69 

10.64 

Washington. . w . . . . .... . . . . . 

15.13 

12.49 

13.83 

20.25 

13.80 

17.98 

20.52 

19.60 

20.45 

30.78 

O'regon 

11.72 

10.89 

13.07 

14.73 

13.78 

13.49 

15.98 

14US2 

15.26. 

2F07 

California ■. 

18. 84 

11.72 

10, 48 

14.40 

22.80 

lao-i 

12.31 

14. '41 

17.03 

24.25 

Oklalioina 








6. 59 

6.68 

7. 52 

Indian Territorv, 


i 





11.01 

6. 57 

8.86 



( j • i 



General arerage 

9.70 

: a 89 

1 

8.97 

9. 46 

9.30 

9. 97 

11. 33 

12. 85 

j 13.61 

13. 93 


Influence of Hatueity on Sheinkage op Hay. 

The results of experiments conducted by different stations show tliat the degree of 
Biatority at which ^liay is cut influences very largely the shrinkage during curing. 
At the lAninsylvariia Station early-cut hay lost onhui average 29 |)er cent in weight, 
wliiie late-cut hay lost only 21.5 per cent. Timothy, cut when just beginning to head, 
lost 75 per cent of water in curing; when cut at the beginning of *tIio blossoming 
period, peryjent; and cut ajittle later, or about.the usual time, 57 per cent. The 
Michigan Station^ found a shrinkage of about 00 per cent in curing clover. At the 
NevY York State Station, ineado-w fescue, mixed with a little red clover, lost in one lot 
62. 6S per cent and in another 58.25 per cent during curing. The moisture retained 
in cured fodder varies with different kinds. .Atwater states that for New England 
■timothy hay retains on an average' 12 per cent of moisture, clover hay 14 per cent, 
and corn fodder 25, per cent. 
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Average farm price of hay per ion in the United States December 1, 1894-1908, by States,.. 


States and Territories. 

1894, 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902, 

1903. 

Maine ' 

$9. 

60 

^68 

iJlO.25 

S9.75 

$7.60 

SIO.IO 

s^l2 

95 

sio 

44 

no 

04 

|10.20» 

New Hampshire 

10. 

50 

12.50 

12.90 

11.50 

9.25 

11.75 

15 

50 

12. 

40 

13. 

55 

13.2$ 

Vermont ' 

9. 

94 

12.25 

10.28 

9.25 

6.36 

9.25 

11 

05 

9 

82 

9 

05 

10.88- 

Massachusetts 

15. 

60 

17.50 

16.40 

13.90 

12.10 

16. 50 

17 

40 

17 

49 

16 

65 

16, 72’^ 

Rhode Island 

16. 

33 

17.25 

16. 60 

14.50 

12.65 

17.25 

18 

70 

19 

06 

IS 

89 

18.98 

Connecticut 

15. 

56 

16.10 

14.71 

13.00 

11.15 

14.50 

16 

73 

14 

62 

15 

70 

15.19 

New York 

9. 

66 

13.70 

12.04 

8.25 

5. 75 

10.45 

14 

05 

10 

58 

10 

53 

10.96. 

New Jersey 

14. 

09 

12.64 

14.35 

10.75 

9.60 

15.35 

16 

05 

14 

29 

15 

64 

15.39* 

Pennsylvania 

11. 

31 

12.30 

12.15 

9.15 

7.90 

11.50 

13 

90 

13 

64 

14 

00 

13.50 

Delaware 

15. 

00 

12. 16 

13.00 

10.00 

8,45 

11.65 

13 

95 

12 

36 

14 

43 

14.83- 

Maryland 

11. 

13 

11.55 

11.85 

10.50 

9.30 

12. 15 

14 

05 

13 

17 

14 

05 

14. 02:. 

Virginia 

11. 

89 

11.43 

10.21 

10.25 

8.50 

10.25 

13 

30 

12 

01 

13 

58 

13.73- 

North Carolina 

10. 

93 

10.14 

10.75 

9.75 

9.30 

10.10 

11 

20 

10. 

80 

12. 

25 

13.42; 

South Carolina 

10. 

75 

7.62 

11.32 

11.50 

9.50 

10,30 

11 

60 

10. 

98 

11 

25 

11. 72; 

Georgia 

12. 

38 

10.90 

11.05 

13.00 

11.75 

13. 15 

12 

75 

14, 

33 

13 

40 

15.15. 

Florida 

16. 

25 

13.23 

13.00 

14.25 

14. 10 

15.35 

13 

70 

•15. 

35 

15 

34 

18.82; 

Alabama.. 

9. 

51 

10.21 

9. 80 

10.25 

9.25 

11.40 

10 

55 

12 

07 

11 

61 

12. 39' 

Mississippi 

9. 

67 

9.70 

9.46 

9.50 

8.40 

9.25 

9 

95 

10. 

51 

10 

25. 

11.60 

Louisiana 

10. 

64 

9.64 

8, 75 

8.75 

9.40 

9.70 

9 

40 

11 

08 

11 

72 

11.35 

Texas 

7. 

62 

6.43 

7.20 

7.75 

5.85 

7. 10 

6 

80 

10 

62 

8 

60 

8.20 

Arkansas 

8. 

83 

9.27 

7.54 

8.65 

6.75 

8.65 

S 

85 

11 

72 

9 

40 

9.48 

Tennessee. 

11 

27 

10.83 

9.67 

10.75 

9.50 

11.26 

11 

80 

12. 

31 

11 

80 

12.20 

West Virginia. ............... 

10. 

66 

12.73 

9.79 

8.86 

8.40 

9.45 

13 

40 

13. 

80 

14 

33 

13.80 

Kentucky...... 

10. 

47 

10.94 

9.46 

10.00 

9.10 

10.40 

11. 

36 

12. 

18 

11, 

30 

12. or 

'Ohio 

8. 

46 

12.76 

7,93 

6.25 

5.75 

8.95 

11, 

05 

8. 

72 

10. 

20 

10.00 

Michigan — 

9. 

04 

13.09 

' 8.48 

7.75 

7.15 

8. 50 

9. 

46 

8. 

61 

8. 

30 

8.93 

Indiana 

7. 

58 

12.03 

7.18 

5.90 

5.60 

7.80 

9. 

75 

9. 

28 

8. 

67 

8.50 

Illinois 

8. 

S3 

10.25 

6.39 

6.15 

5.90 

7.75 

8. 

40 

11. 

20 

8. 

87 

8.33 

Wisconsin 

7. 

96 

9.63 

6.60 

6.25 

5.75 

6.85 

9. 

65 

10. 

63 

7. 

91 

7.50; 

Minnesota 

5. 

30 

5.12 

3.79 

4.50 

3.70 

4.35 

6. 

95 

5. 

58 

5. 

36 

6.61 

Iowa...., 

7. 

39 

1 6.45 

3.99 

4.26 

4.05 

5. 30 

6. 

80 

7. 

67 

6. 

50 

i 5. 46. 

Missouri 

7. 

82 

1 6.80 

4.85 

6.15 

5.80 

6.25 

6. 

95 

11. 

99 

6. 

89 

6.68 

Kansas 

5. 

25 

1 3.26 

2.70 

3.40 

3.25 

3.50 

4. 

55 

7, 

67 

4. 

31 

4.81 

Nebraska 

7. 

12 

! 3.56 

2.44 

3.00 

3.30 

3.70 

5. 

15 

6. 

17 

4. 

36 

,4. 48. 

South Dakota.... — 

4. 

28 

I 3.29 

3. 12 

2.95 

3.00 

3. 10 

3. 

95 

4. 

49 

; 4. 

15 

4. 63 

North Dakota 

3. 

87 

1 3.48 

3.39 

3.25 

3.25 

3.30 

5. 

65 

3. 

65 


67 

' 4.64. 

Montana.. 

7. 

17 

: 11.40 

6.86 

7.75 

6.80 

7.70 

8. 

70 

8. 

18 

■ 

7. 

54 

8.81 

Wyoming 

10. 

00 

; 6.50 

7.14 

6.00 

5.90 

6.60 

7. 

30 

7. 

18 

7. 

28 

6.67 

Colorado - — 

7. 

54 

5.87 

6.22 

5.50 

5.40 

7.35 

: '7. 

60 

9. 

04 

9. 

89 

7.4S 

New Mexico — 

11. 

50 

8.00 

5.70 

7.00 

7.35 

10.00 

9. 

90 

10. 

34 

: 11. 

18 

11.12 

Arizona, 

12. 

00 

9.00 

8.75 

5.00 

12.00 

10.35 

11. 

30 

9. 

18 

12. 

23 

10.34 

Utah..... 

5, 

56 

5.27 

5.00 

4.75 

4.50 

7. 10 

'7. 

95 

8. 

45 

7. 

32 

6. 84 

Nevada 

7. 

25 

6.75 

4.82 

5.00 

7.00 

7. 65 

7. 

70 

1 7. 

92 

9. 

05 

9. 97 

Idaho 

4. 

34 

I 6.25 

4.71 

5.25 

1 4.90 

6.30 

6. 

50 

! 5. 

91 

5. 

50 

6. 8(> 

Washington.. 

7. 

38 

1 6.75 

7.09 

9.00 

; 7.60 

8.90 

9. 

50 

' fr 

52 

' 8. 

93 

12. 77 

Oregon 

5. 

86 

: 6.12 

6.m 

7.75 

7.25 

6. 85 

0. 

80 

7, 

16 

7. 

48 

10. IS' 

California 

1 9. 

50 

1 7.06 

6.35 

9.00 

14.25 

8. 00 

8. 

,15 

1 7 

,92 

9. 

41 

11. 66 

Oklahoma 











.86 

5. 

.80 

5. 61 

Indian Territory 

1 






7.54 

4,98 

5.91 

General average ....... 







8.54 

8.35 

6.55 

6.62 

G.OO 

7.27 

8. 89 

10.01 

9.06 

9.;0S: 


'Spontaneous' '€ oEBtJBTioN' ge Hay. 


Fires which are reported to be caused by the spontaneous combustion of hay are 
by no means rare. While some of them are doubtless of an incendiary origin, others- 
are really clue to the cause assigned. Such a c^se is reported from the Pennsylvania 
Experiment Station. The fire was discovered in the haymow of the station barn.. 
The mow was directly over the cow stable. Precautions were taken to exclude 
drafts and, as there was a sudicient supply of water available, the fire after a time 
was extinguished. The fire was confined to the central portion of the hay and a 
number of holes were burned through the ceiling of the cow stable. These W'ere so* 
situated that it apparently would have been im])ossible for the fire to have originated 
from any other cause than spontaneous combustion. A considerable part of the hay 
was thrown out of the mow. An examination showed that a large portion of it was 
80 thoroughly charred that it would crumble. Borne of the hay had not been sub- 
jected to so great heat and was only browned in color, tlowever, it Was unfit for 
stock feeding.' 

For several days previous to the fire a peculiar odor had been noticed about the 
harn and a somewhat careful examination was made to ascertain its source. The 
rowen in the mow was found to be heating, but no danger of fire was suspected. 


1 A1903- 41 
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Wbolemlc 2rricea of hay {haled) jier Irni in leading cities of the United States, 1899-lSOS. 


Bate, 


1899. 

Jaimary 

February 

Mareb 

April 

May 

June , 

July 

Aufrust,...,.., 

'September 

October , 

No'feniter 

December 


1900, 

Jamiarj’' 

February 

Miireh 

April 

May 

June 

July 

Amrust — 

September , 

October.,: 

November 

Dwember... 


. 1901. 

Jantiaiy. 

Febrimry 

Marcb 

Anril — 

May.. 

JUBC ' 

July.., 

August.... 

September .. . ........... 

October 

Moyeiaber 

December 

i9ca, 

SmmTf 

February 

'M&rth 

April..... 

May.. — - 

June 

July 

August 

September 

■October 

Ncs^veIabe^ 

December. 


1903. 

January 

February 

March 

A,pril 

May. 

June 

July — 

August 

Sep'tember ...' 

October 

■No¥eiiibe,r ....... 

■December.. 


Chicago. 

Cincinnati. 

St. Louis. 

Mo. 1 timothy, 
per ton. 

No. 1 timothy, 
per ton. 

No. 1 timothy, 
per ton. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

SS.OO 

^.50 

|7. 75 

if8.50 

18.00 

$0. 90 

8.00 

8.50 

8. 00 

8.75 

8.00 

8. 75 

8,50 

9.25 

9,00 

11.00 

8. 00 

10,00 

9 . 50 

10.50 

10. 50 

1150 

9.00 

11. 00 

10.00 

10.50 

10.50 

11.00 

10.60 

11. 50 

10.50 

11.00 

10.60 

12.00 

10.60 

11.50 

11.50 

12.00 

9.00 

12.50 

10. OO 

12.00 

11.00 

12.00 

9.00 

10.50 

8.00 

12.00 

11.00 

11.50 

9.00 

11.25 

8.00 

10.50 

11.50 

12.00 

11.00 

12. 00 

9. 50 

10.50 

11.50 

12.00 

1150 

13,00 

10.00 

10.75 

11.00 

12.00 

12.00 

13.00 

10.00 

11.50 

10.50 

11.00 

13.00 

14.00 

11.00 

12,50 

10. 50 

10.75 

13.50 

14.00 

10.50 

12.00 

10.50 

11,00 

13.75 

14.25 

11.00 

12,50 

11. 00 

13.00 

14.50 

15.00 

11.50 

13.00 

11.50 

12.00 

14.25 

15. 00 

11. 00 

13.50 

10.00 

11.00 

14.00 

14.75 

10.50 

13. 50 

10.50 

12.00 

13.75 

14.25 

11.00 

14. 50 

11.00 

11.50 

1160 

15.00 

9.75 

13,00 

11.00 

11.50 

12.50 

13.75 

10.00 

12.00 

11.00 

11.60 

13.50 

14. 50 

11.00 

12.60 

12.00 

13.50 

IS. 50 

14.00 

10.75 

13.60 

12.50 

13.50 

13.75 

14.50 

11.50 

14.00 

12.00 

13.00 

14.00 

14.50 

11.50 

13.50 

12.00 

12.50 

14.00 

14.26 

11.50 

12. t5 

12.00 

18.00 

13. 50 

14.60 

11.50 

14,-00 

12.50 

13,00 

14.00 

15.50 

12.50 

14.60 

12.50 

13.60 

14.26 

14-50 

12.00 

14. 50 

12.50 

13.00 

12.50 

13.50 

12.00 

15.60 

1S.00 

mm 

12.^ 

15.00 

12.60 

17.50 

mm 

14.00 

■ : 11,26 

16.00 

18.00 

16.00 

12.00 

12.60 

■"■ .1160 

13.25 

12.60 

15.50 

12:00 

12.60 

,1160' 

13.25 

12.50 

14.50 

. IS. 00 

13.60 

13.60 

13.25 

13.00 

14.50 

IS. 00 

13.60 

13. W 

14.00 

13.50 

15.00 

. . 12, -50' 

13.<X> 

12.50 

■13.75' 

13.50 

15.50 

12.00 

12.50 

12. 50 

' 13.25 

18.00 

14.50 

12.00 

12.50 

12. 75 

13.25 

13.00 

14.50 

12.50 

13. GO 

12.75 

■.- 13.25' 

13.00 

15.25 

12.50 

13.50 

13,00 

13.50 

13.00 

15. 50 

12. 00 

12.50 

12. 75' 

13,00 

12. 00 

15. 00 

VI. m 

12,50 

13. 75 

15. 50 

13.00 

16.00 

12.00 

12.50 

12.00 

15.50 

10. 00 

15.00 

12.00 

12.50 

1100 

13.00 

9. 50 

12. 00 

12.00 

12,50 

13. 00 

14. 00 

11. 00 

13.00 

12.00 

12.50 

18. 00 

14.00 

11. 00 

13, 50 

12.00 

12.50 

13. 75 

10.50 

13.50 : 

15, 51 

12.00 

13.00 

15.50 

17.25 

13, 60 

ir>.:50 

12.00 

18.00 

16.00 

10.75 

13.50 

15.00 

12.00 

13.60 

16. 00 

17,50 

14.00 

16, 00 

13. 00 

15.00 

16.25 

18.00 

13.60 

16.00 

13.50 

15.00 

15.25 

18.00 

13. OO 

16.00 

13.00 

15.00 

' 17.50 

19.50 

14. 50 

,25.00 

13.00 

13.50 

16.50 ! 

18.00 

9.50 

16. 50 

11:00 

18.50 

1150 

17.00 

10. 00 

15.00 

10, 00 

! 12.00 

■' 1150 

13,50 

10.00 

■■'■■' '12.# 

10,00 

11.60 

12.,5{) 

13.26 

10,00 

'■"12,50' 

10.00 

11,50 

■ M2. 25 

12. 75 

10. 00 

12.50 

10.00 

12.00 

12.50 

13.00 

10. 00 

, 13. ■SO 
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COTTON, 

Commercial cotton crop of 1901-1902. 

[In commercial bales.] 


Movement and mill purchases. States and 


States and Territories. 

Forwarded 
hy rail, etc. 

Bought by 
mills. 

Total. 

Taken 

from 

other 

States. 

Taken 

from 

ports. 

Total. 

Total com- 
mercial 
crop. 

■Alabama 

1,010,217 

196,137 

1,206,354 

72, 128 

3, 132 

75,260 

1,331,094 

Arkansas 

829,221 

2,090 

831,317 

26,824 


26,824 

804, 493 

Florida..,,. 

50,510 


50,510 

8 


8 

50, 502 

Georgia 

1,414, 872 

881, 960 

1,796,832 

195,295 

3,345 

198,640 

1,598,192 

Indian Territory 

270,950 


270,950 

2,427 


2,427 ■ 

268,523 

Kansas 

171 

229 

400 

229 


229 

171 

Kentnekv 

71 

23,917 

23,988 

23,917 


23,917 

71 

Louisiana 

1, 028, 821 

17, 843 

1,040,004 

148,091 

17, 7G2 

165,853 

880, 811 

Mississippi 

1,430,273 

32,618 

1,468,891 

63,399 

149 

63,548 

1,405,343 

Missouri 

23, 924 

4,322 

28,246 

4,322 


4,322 

■ 23, 924 

North Carolina 

265,188 

509,480 

774,674 

168,684 

6, 322 

175,006; 

599,668 

Oklahoma 

145,396 


145,396 

942 


942 

141, '454 

South Carolina 

423,690 

607,906 

1,031,696 

184,507 

3, 429 

187,930 

84^,660 

Tenneswie ■ 

188,599 

45,240 

233,839 

40,901 

16 

40,917 

192,922 

' Texas '.t 

'2,74.2,257 

18,741 

2,760,998 

56,519 


56,519 

2,701,479 

' Virginia. 

14,688 

40,860 

65,554 

40,866 


40,866 

: , 14,688 

United States 

9,844,8^18 

1,881,361 

11,726,209 

1,029,059 

: 34,156 

1,063,214 

10,662,995 


Value of the commercial crop of 1901-1902. 


States and Ter- 
ritories. 


Upland crop. 


Sea-isJand crop. 

Total 

value. 

' Produc- 
tion, 

Weight 

per 

bale. 

Price 

per 

pound. 

Pro- 

Value. due- i 
1 tion. j 

Weight 

per 

bale. 

Price 

per Value, 
pound. 


Bak$, 

L6s. 

Cents. 

BoUan. Bales . ' 

ms. 

Cents. BoUars. 

MUars. 

Alabama 

1,131,094 

513 

7.74 

44,911,445 .: 



44, 911, 445 

Arkansas 

804,493 

511 

7.23 

29,722,235 



29,722,235 

Florida 

29 , 179 

494 

7.76 

1,118,559 21,323 

395 

20.5 1,726,630 1 

2,845,189 

Georgi,a' 

1,519,654 

494 

7.76 

.59,405,056 48,538 

395 

18.0 3,451,052 

62,856,108 

Inc!ianTerritor>" . 

268,523 

522 

7.97 

11,171,470 ....... 



11,171,470 

Kansas 

171 

500 

7.23 

6,182 



6, 182 

Kentucky 

71 

500 

7.23 

2,567 



,2,567 

Louisiana : 

880,811 

511 

7.20 

32,406,798 



32,406,798 

Mississippi. 

1,405,343 ' 

511 

7.20 

51,705,380 



51,705,380 

Mi«ouri. ........ 

23, 924 : 

511 

7.23 

883,879 



8a3,879 

Nortli Carolina.. 

599,668 i 

489 , 

7.961 

23,341,717 ....... 



23,341,717 

Oklahoma 

144,454 

522 

7.1^ 

■ 5, 451, ;7S1 



5,451,781 

South Carolina.. 

834,886 

■485 

l77' 

ai,4i2„J6I"8,774 

369 

24.0 777,025 

32,239, m 

Tennessee....... 

192, 922 

"511 i 

' , ' 7.85 . 

7,738,777 



7,738,777 

Texas 

2,704,479 

,'522' 

7.97 

112,545,522 



112, 515, 522 

Virginia 

14,688 

■ 479 

7.96 

500,030 ....... 



560,030 

United S'tates..' 

10,58^1,360 

509 : 

; 7.66 

m,m,m 78,635 

392' 

; ' '19.0' ' 5 , 954,707 

418,858,366 


Vendition of 'wit (M' cf'OP' in the JJnUedBhaUn, moniMyj 1888-1903. 


year.'";' 

A'une. 

[' July. 

: 'AU- 
gust. 

Sep- 
[ %nr ■ 

j;.ber,',^. 

i Octo-'.. 

■'■■■■•■'..■'■yean '„ ■ 

■ ! 

June. 

■ J 

^ July. 

Au- 
'gusfc. " 

Sep- 

tem- 

ber. 

Octo- 

ber, 

IW........ 


86.7 

87.3 

$3.8 

78.9 

1$96... 

. 97.2 

92.5 

80.1 

64.2 

60.7 

1889', 

86.4' 

87.6 

89.3 

86.6 

81.5 

1897 

. 83.5 

86,0 

86.9 ! 

78.3 

70.0 


B8.8' 

91.4 

89.5 i 

' ■85.5 

80.0 

1898 

- 89.0 

91,2 

91.2 

79.8 

75.4 

'1891..,..'...'. 

.. ■'85.7:' 

88'. '0, 

m.9 

^7 

75.7 

1899.-..,..-, 

. 85.7 1 

87.8 

81.0 i 

08.5 

62.4- 

1892. 

..■ 85.9'^ 

86,9 

82,3 ; 

76.8 

73.3 

1900........ 

. 82.5 i 

75.8 

76.0 

68.2 

67.0 

1893'......,. 

'85.6 

82.7 

80.4 

73,4 

70.7 

im 

. 81.5 , 

81,1 

77.2 

71.4 

61.4 

1804 

,, ■ 88,3 

89,6 

91.8 1 

85.9 

m:7 

1902., 

, 95.1 

84.7 

81.9 

64.0 

58.3 

1825'., 

.. Sl.'O 

82,3 

77.9 I 

: 1 

70.8 

65.1 

im 

- 74,1 

1 

77.1 

79.7 

81.2 

65.1 
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Acreage^ production, value, prlceSj and euporfs of cotton of the United States, 1880-1903. 




Aver- 


Aver- 

age 


New York closing 
prices per pound on 
middling upland. 

Domespe 

Year. 

Acreage. 

ago 
■ yield 
per 
acre. 

Produc- 

tion. 

farm, 

price 

per 

pound 

Value. 

December. 

May of 
follOAVillg 
year. 

fiscal years 
beginning 
July 1. 







Low. 

High. 

Low. 

High. 



Acres. 

Bales. 

Bales. 

Cents. 

Dollars. 

Cents. 

Cents. 

Cents. 

Cents. 

Bales of 500 
pounds. 

IKSO 

15,475,300 

0. 43 

6, 605, 750 

9.8 

280,266,242 

Ill 

12 

10ft 

101 

4,381,857 

1881 

16, 710, 730 

.33 

5,456,048 

10.0 

294,135,547 

HI 

m 

12ft5 

12| 

3,479,952 

1882- 

16,791,557 

.41 

6,949,756 

9.9 

309. 696, 500 

lOJr 


101 

111 

4, 676, 150 

18S3 

16, 777, 993 

.34 

5,713,200 

9.0 

250, 594, 750 

10| 

m 

HI 

Ilf 

3, 725, 145 

1884....... 

17,439,612 

.33 

5, 706, 165 

9.2 

253,993,385 

10x^1 

ii/g 

lOH 

11 

8,783,319 

imty 

18,300, 865 

.36 

6,575,691 

8.5 

269,989,812 

9x% 

9j^ 

9 ft 

9ft 

4, 116,075 

1886 

18,454,603 

.35 

J 6,505,087 

8.1 

309, 381, 938 


9i% 

10^ 

lift 

4,338,915 

1887- 

i 18,641,067 

.38 

7,046,833 

8.6 

837,972,453 

101 

101 

911 

10ft 

4,528,242 

1888 

19,058,591 

.36 

6,938,290 

8.5 

35-1,454,340 

n 

9| 

11 

lift 

4,769,633 

1889 

20, 171,896 

.36 

7,311,322 

8.3 

402,951,814 

10| 

10| 

nil 

12I 

4, 943, 600 

1890....... 

20,809,053 

.42 

8,652,597 

8.6 

369,568,858 

9i% 

9/3 

81 

Sis 

5, 814,717 

1891 

20, 714, 937 

.44 

9, 035, 379 

7.8 

326,513,298 

n 

8* 

71 

Vft 

5, 870, 440 

1892 ' 

18,067,924 : 

.37 

6,700,365 

8.4 

262, 252, 286 

n 

10 

71 

m 

4, 424, 230 

1893 

19,525,000 ; 

.39 

7,549,817 i 

7.0 

274,479,637 


8* 

71 

7|- 

5,366,565 

1894-1895.. 

23,687,950 : 


«9, 901, 251 i 


5287,120,818 

511 

6B 

61 

7i 

7,034,866 

1895-1896.- 

20,184,808 


«7, 161, 094 


5260,338,096 

8i 


8 

8| 1 

4,670,453 

18914-1897..^ 

23,273,209 i 


as, 532, 705 


5291,811,564 

7^ 


71 

7||' 

6,207,510 

1897-1898.. 

24,819,584 


al0,897,857 


5319,491,412 

511 

5f|! 

6 ft 

6ft 

7,725,572 

1898-1899.. 

24,967.295 


jail, 189,205 


5305,467,041 i 

5| 

4 

01 

4 

7, 575, 838 

1899-1900.. 

23,403, 153 


«9, 142, 838 


5384,847,868 

n 

7| 

9 

9| 

6,201,166 

1900-1901 

27, 114,103 


ko, 401, 453 


5511,098,111 i 

n 

10 ft 

8ft 

It 

6,661,781 

1901-1902.. 

27,220,414 



kaO,662,995 


5418,368,366 

8 

. Bi 

9f 

7, 001,558 

1902-1903., 

25,758,139 

....... 

jal0,725,422 


5458,051,005 

81 

8| 


7,086,086 


a Commercial crop, ^ Value of commercial crop. 


Cotton acreage from 1897-98 to 1903-$, inclusive. 


'' States and Teiritoiies. 

1897-98. 

1898-99. 

1899-1900. 

1900-1901. 

1901-2. 

1902-3. 


Mem.: 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

Virginia 

i ■■ 50,612- 

51,162 

35,302 

30,572 

35, 145 

36,843 

North Carolina... .'k . A , . .... 

1,302,437 

1,311,708 

1,219,888 

1,091,034 

1,112,260 

1,075,743 

South Carolina 

2,074,778 

2,353,213 

2,212,020 

2,195,252 

2,248,569 

2,205,016 

Georgia ^ ............ 

3,537,702 

3,535,205 

3,287,741 

3,783,015 

4,006,199 

3,863,542 

Florida 

251, 109 

152,452 

149, 403 

235,451 

254,596 

253,961 

Alabama 

2, 709,460 

3,003,176 

2,883,049 

3,403,746 

3,042,964 

3, 501, 614 

Mississippi 

2, 778,610 

2, 900,298 

2,7.84,286 

3, 194, 795 

3, 193, 570 

3, 183, 989 

Louisiana 

1,245,399 

1,281,691 

1, 179, 166 

1,4.S0,7S1 

1, 586, 124 

1, 617, .586 

Texa.s 

7, 164, 175 

6,991,904 

6,642,309 

7,178, 915 

7, 656, 312 

7, 640, 531 

Arkansas 

1,619,785 

1,876,407 

1, 726, 350 

1,742, 787 

1,8.54,482 

1,901,758 

Tennessee.. 

967, 077 

896, 722 

731, 415 

062, 612 

737, 337 

754, 600 

Missouri 

83,319 

82,318 

41,340 

49, 504 

54,628 

59,341 

Oklahoma 

216, 664 

215,893 

208, 553 

! 255, 446 

306, 760 

358,391 

Iiid.ian. Territory 

317,992 

314,906 

299,161 

453, 560 

5.30, 923 

658, 699 

Utah 

75 

35 

40 

30 



Jvansas 

285 

8 

414 

311 

380 

i22 

Kentucky 

105 

137 

70 

328 

175 

2,367 

Total.. 

24,319,684 

24,967,295 

23,403, 497 

25,758,139 j 

27,220,414 

27,114,103 


From the following table it will be seen that of the actual cotton crop of the year 
1901-2, amounting to 9,966,478 bales, 115,550 bales were marketed prior to September 
1, 1901, and were thus included in the commercial crop of the year 1900-1901, while 
154,592 bales were still on hand at the termination of the cotton year, August 31, 1902, 
to be carried forward to the year 1902-3, thus leaving 9,690,336 bales of the growdh of 
1901-2 marketed that year. To this were added 528,900 bales of the growth, of pre- 
ceding 5 " ears and 198,190 bales of the crop of 1902-3 marketed prior to September 1, 
1902, making a total of 10,423,426 bales as delivered from plantations. There also 
entered into the commercial crop 172,226 bales of linters received from cotton-seed 
oil mills, and 67,343 bales of sample and waste cotton known to the trade as the city 
crop, which latter, being taken from bales already included in the commercial move- 
ment, is in reality counted twice. 
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Cotton producllon In the United States in 


States and Terri- 
tories. 

Actual 
growth 
in year 
1901-2. « 

Cotton 
grown ill 
preced- 
ing years 
and mar- 
keted in 
1901-2. « 

Cotton 
grown in 
1902-3 
and mar- 
keted 
prior to 
Sept. 1, 
1902. a 

Linters.rt 

Sample 
cotton 
rehaled. a 

Cotton of 
the crop 
of 1901-2 
marketed 
prior to 
Sept, 1, 
1901. rt 

Cotton of 
the cr®p 
of 1901-2 
carried 
forward 
to the 
year 
1902-3. « 

Commer- 
cial crop 
of the 
year 
1901-2. « 

Virginia 

15,520 
690, 384 
830, 983 
1, 444, 675 
51, 282 
1,081,993 
1,382,988 
853,536 
2, 331, 647 
783, 600 
, 163,356 
23, 977 
143, 547 
268, 682 
171 
71 




67 
2,589 
3, 605 
6,268 
209 

I 6,815 
10, 180 
i 5, 391 
^ 21, 306 

6, 599 
1,025 
193 

> 1,158 

1,938 


905 
7,838 
11,095 
17,147 
1,184 
15,164 
22,336 
17,063 
45,556 
13, 958 
903 
195 
28 

1,220 

14, 688 
599, 668 
843, 660 
1, 598, 192 
50, 502 
1,131,094 
1,405,343 
880,811 
2,704,479 
804, 493 
192, 922 
23,924 
144 , 454 
268, 623 
171 
71 

North Carolina 

South Carolina 

Georgia — 

Florida 

Alahama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Missouri 

4, 520 
6,535 
124,815 

38,190 
12,360 
22, 140 
282,580 
16,785 
20,975 

6, 200 
5,544 
41,435 
474 
7,595 
2,308 
9,286 
124, 976 
113 
259 

7,395 

11,323 

23,730 

296 

16,091 

24,758 

12,669 

52,420 

15,142 

8)402 

3,5k 

3,235 

25,584 

575 

4,426 

4,915 

5,148 

62,894 

3,848 

192 

61 

223 

877 

Oklahoma 




Indian Territory . . , 
Kansas.. 




Kentucky 







Total......... 







1 9,966,478 

528,900 

198,190 

172,226 

67,343 

115,550 

154,592 

10, 662, 995 


« Commercial bales. 


Prtct?.'? of middling upland cotton in New Orleans, 1S90-190S, 

[In cents per pound.] 


Year 

January. 

February. 

March. 

April, 

May. 

June. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Levy. 

High. 

Low, 

High. 

Low. 

High. 

1890 

9| 

lOB 

lot 

lOH 

lOH 

11 

11 

11 B 

HA 

m 

HA 

IH 

1891 

81-1 

h% 

8f 


8t 

81 


m 

8A 


7i 

8i 

1892 

m 

m 

6t 


Of 

61 

6| 

7 

/ 

m 

7A 

7s 

1893 


n 

m 


8i^ 

9 

7x3 


7i 

7f 

7A 

n 

1894 


n 


Nb 



7 


HI 

7A 

bl 

7i 

1895. 

5 


5 

5r^ 


51 

5f 

6f 

6-A 

7 

61 

7 

1896........ 

m 

8 

71 

8 

7f 

m 

71 

7f 

7t 

7f 

61i 

n 

1897... 


7 

6B 

7* 

OB 

iW 


7x*c 

7 A 

7A 

7r 

7| 

1898 


6-1 

H 

Hi 


5f 

5i% 

5f 

Hi 

6A 

H 

6* 

1899 


5? 

5f 

6 

m 

OA 

6t 

6f 

bU 

H 

H 

5| 

1900 

71 

71 

n 

9 

9 


n 

9i 

8M 

9i 

811 

. ■ 9^1-| 

1901 

9-A 

m 

h\ 

OA 

m 


8 

8A 

7A 

8 

7| 

;8A 

1902 

7| 

8 

7B 


8f 

8| 

8^^ 

9| 

4 

9f 

811 


1903 


81 

8i 

4 



9|. 

m 

10* 

1.111 

nil 

H3;|, 


.'■July. ■ 

August, 

September. 

October, 

November, 

December, 

■ ■ Year. ■' ' 


























Low. 

High. 

Low. 

High. 

Low. 

High. 

■Low. 

High 

Low^ 

High. 

Low. 

High. 

1890 

11-& 

Ilf 

lOf 

Ilf 


lOf 

m 

lOi^ 

.■lA 

■' 

S{i 

'■■'# 

1891 ...1 


m 

7| 

8 

8 

81 

' 711 

81 


. ' 7|' 

7: 

„ 7| „ 

1892............... .1 

7 

m 

m 

7^ 

Cli 


'7* 

71§ 

m 

9| 

9A 

'911 

1893...., i 

7^5 

7i 

6B 

71 

7A 


71 


,7A 

7| 

7|- 

7i% 

1894........' .....! 

6| 



n 

5ll 

6i 

■6* 

51 

41 

6i 

5A 

6* 

1895 ■ i 


61 


m 

7^ 

8| 

' 8,% 

9* 

8A 

8| 

71 

„8A 

1896 , 

6i 

m 

m 

8 

: 7| 


...,7i. 

71 

7A 

.. '7i 

SH 

7| 

1897 .' ..............i 

m 

Hi 


m 

<5* 

7i^ 


8i 

; H 

,■..51 

6| 

: M 

1898 ..,. 

5| 

5f 

4 

m 

41 



' 6 

■ 41 

5A 

5."' 

61 

1899 ................. 

5| 

5f 

5f 

m 

6f 

61 

6f 

■■■■ 611 

6s 

7* 

■7 A 

7i 

1900 

, 9f 

lOf 

91 

lOf 

n 

Hi 

, ■■ 811 

10* 

,■ 

91 

. Of 

911 

1901 ' .i 

81 

"S/s 

8 

8|| 

711 

8f 

7A 

■■BA 

■ 71 


■ .71 

■■ 8A' 

1902 



8t 

St 


; 8| 

■9^ 

si 

."■'■7|. 

, gio 

■■ 7^1-| 

8^t 

1903'-... 

121 . 

■131 

12t 

; I3i 

9| 

.12-I:'' 

9i, 

lOf 

10 

11* 

H.l| 

" 13|; 
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TOBACCO. 

Acreage^ protlactlon, and value af tobacco in the United States In 1903, 


state. 

Acreage. 

Average 
yield per 
acre. 

Froduction. 

Average 
farm 
price, 
Dee. 1. 

Farm value, 
Dee. I. 


Acres, 

132 

Pounds, 

1,590 

1,800 

PomuU. 

209,880 

Cents. 

13.0 

Pollars, 

27, 284 

Vermont 

189 

340, 200 

12.0 

40, 824 

Massacliusetts 

4,993 

13,234 

1,4CK) 

6,990,200 

12.0 

838, 824 

CoTiTiectieut 

1,600 

1,125 

21,174,400 

15. 5 

3,282, 032 


7;960 

15,887 

8,955,000 

8.0 

716, 400 

Pemifsylvania 

1,416 

22,495,992 

21,488,350 

7.3 

1,642, 207 

Maryland 

33; 059 
162,300 
214,878 
40,149 
2,030 

650 

5.5 

1,181,859 

Virginia 

745 

120,913,500 

6.1 

7,375,724 

North r^aroliiia 

627 

134,728,506 

24,490,890 

6.3 

8,487, 896 

South Carolina 

610 

5.1 

1,249,035 
194, 880 

Georgia 

640 

1,299,200 

1 2,608,200 

254,745 

15.0 

Floricla 

3; 726 
629 

700 

32.0 

834,624 

Alabama 

405 

16.0 

40,759 

'Mississippi 

168 

502 

84., 336 

16.0 

13,494 

6,825 

Louisiana 

91 

375 

34, 125 

20. 0 

Texas 

237 

650 

154,050 

1 20.0 

30,810 

Arkansas ' 

1 222 
71’ 198 
4, 395 

640 

789,412 

[ 12.0 

94, 729 
3, 737,895 

Tennessee 

700 

49,838,600 
2,812,800 
267,260,160 
51,064,195 
228,750 
5,656,168 
850, 190 

t 7.5 

West Virginia 

640 

i 6.2 

174, 394 

Kentucky 

338,304 
60, 431 

790 

6.2 

16, 570, 130 

Ohio 

845 

7.2 

3, 676, 622 
18, 300 
844, 482 
51,862 

Michigan 

305 

750 

8.0 

Indiana 

7,096 

783 

6.2 

Illinois 

1,298 

51,812 

655 

6.1 

Wisconsin 

1,350 i 

69,946,200 

' 6. 8 '■ 

4,756,342 

126,394 

Missouri 

2,012 

698 

1,404,376 

9. 0 



TTnited States. .... . 

l,037,7a5 

786.3 

816,972,425 

6.8 

•55,514,627 



HOPS.-; 

Wholesale prices' of hops jjer pound in leading cities of the United States, 1899-190$, 


- ; 'Tate. ■ , , 

New York. 

Cincinnati. 

Chicago. 

Choice State. 

Choice. 

Pacific coast, 
common to 
choice. 

Low. 

1 High. 

Low, 

High. 

Low. 

High 

1S99. 

Cents. 

I Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

January 

18 

IS 

19 

19 

15 

18 

February 

18 

18 

IS 

19 

12 

18 

.March - 

17 

IS 

IS 

19 

13 

. 18 

April , 

15 

17 

18 

184 

13 

18 

May 

16 

16 

104 

18 

12 

18 

June 

15 

16 

16 

18 

12 

18 

July 

15 

16 

16 

18 

12 

18 

Aug'ust 

14 

15 

16 

17 

12 

18 

September 

12 

13 

16 

16 

124 

16 

October 

13 

15 

13 

33 

9 

16 

November 

13 

14 

184 

134 

9 

13 

December ■ ' 

r2i 

14 

13 

13 

7 

13 

1900. 

■ 






Janua,ry 

12^ 

134! 

13 

13 

9 

10 

.February 

m 

134 

124 

124 

9 

10 

March 

124 

131 

124 

124 

9 

10 

April... ' ' 

124 

131 

124 

121- 

9 

10 

M.ay ' - - 

12| 

14 

10 

10 

10 

11 

June...... 

13 

14 

10 

10 

64 

10 

' ■ - 

13 

14 

10 

10 

64 

11 

August ' 

13 

15 

10 

10 

61 

Tl' 

September ■ .... 

13 

15 

164 

■161 

' ■ -8 

11 

October 

17 

2% 

161 

164 

17 

18 

November .' ' . 

20 

21 

17i 

' . 174 

■ 17 

18 

December. .... ...... ....... ■ 

18 

21 

■18 

IS 

17' 

18 
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Wholesale prices of hops per pound in leading cities of the United States^ etc . — ContiiiuecL 


Bate. 

New York. 

Cincinnati. 

Chicago. 

Choice State, 

Choice. 

Paciiie coast, 
common to 
choice. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1901. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Janaary., ■ 

17 

20 

17| 

171 

17 

18 

Tefernary ' ' 



171 

17| 

17 

18 

’March 

18 

20 

171 

171 

IS 

19 

April. ■ : 

18 

20 

171 

171 

18 

19 

M'ay. ^ 

IVi 

20 

17| 

17| 

,■18 

19* 

June 

17^ 

IS 

17^ 

171 

17 

18 

July : 

16 

18 

171- 

17| 

17 

18 

August 

14 

17 

171 

17§ 

15 

16 

September 

13 

16 

17A 

17i 

14 

15 

October 

14 

15^ 

14 

14 

12^ 

14 

November 

14 

15|- 

13f 

m 

12^ 

14 

December 

14 

15i 

14 

14 

13 

15 

1902. 







January .... 

14 

16 

14^ 

141 

121 

,14 

February ,■ 

141 

18 

151 

151 

15 

16 

March — 

17 

19 

171 

17| 

13 

16| 

April". : V 

18 

20 

181 

18| 

15 

18 


19 

22 

191 

19^ 

15 

20 

June 

20| 

24 

2U 

2l| 

15 

20 


22 

26 

23 

23 

20 

22 

August 

24^ 

28 

2,5 

25 

22 

25 

September 

26 

28 

261 

26^ 

25 

26 

October 

32 

37 

29| 

29^ 

26 

29’ 

November 

35 

38 

30 

30 

26 

30 

DeceAiber. . . . — 

35 

38 

30 

30 

29 

31 

1903. 





Good to 

' choice. 

January. 

35 

37 

29 

29 

27 

31 

February 

33 

37 

29 

29 

27 

31 

March 

30 

35 

29^ 

29-1 

' ',25 

29 

April. 

23 

30 

25 

25 

20 

25 

May ■ 

23 

24 

25 

25 

20 

24 

June 

22^ 

24 

24 

24 

' ■ '22" 

, 24 

July... 

20^ 

23| 

24 

24 

19 

22 

August 

20^ 

26 

24 

24 

■ -21" 

25 

September — 

24i 

30 

25 

25 

26 

28 

October 

30 

33 

26 

26 

20 

27 

November 

30 

32 

26 

1 26 

*24 

26 

December 

30 

35 

27 

■ 27 

24 

i 

27 


FLAXSEED, 


Max crop of countries named, 1900-190B. 


Country. 

, ' 'Seed. 

■'Fiber. 

i9oa 

1901. 

1902. 

1900. 

1901, 

1902. 

.United, States 

Pnshels. 

0 18, 000, 000 

169.000 

197.000 
8, 865,000 

Bushels. 

a25,000,000 

275.000 

165.000 
15,352,000 

Bushels. 

29.285.000 
682, OW 
152,000 

14.371.000 

Puunch. 

Pounds. 

Pounds. 

Manitoba 




Mexico ......1 




Argentina 




Total America. 

Ireland 




27,231,000 

40,79*2,G(«) 

44,390,000 










22.804.000 

6 3,162,000 

15.106.000 

37.832.000 

42.804.000 

41.917.000 

14.868.000 

63.162.000 
612,056,000 

37.832.000 

84.683.000 

41.917.000 

25.182.000 
6 3,162,000 

612,056,000 

37. 832. 000 
« 41, 774, 000 

41.917.000 

Sweden 

Netherlands 

B.elgium c..." 

France 

Italy d 

63,000 

353.000 

402.000 

493.000 

60,000 

5248,000 

402.000 

611.000 

«60,000 
6248,000 
i 402,000 

a 483, 000 

Austria '..i 

Hungary... 

Croatia-Siavonia , . . . ^ 

Total Austria- 
Hungary .... 




895.000 

165.000 
28,500 

1,131,000 
162,000 
23, 000 

1,034,000 
i a 162, 000 

<*23,000 

110, 954, 000 
13, 4;16, 000 
8,555,000 

122,267.000 

13,46i;O00 

8,684,000 

113,508,000 

«13,60O,OCiO 

1,088,500 

1,316,000 

1,219,000 

132,945,000 

144,412,000 

127,008,000 


« Commercial estimate. Average, 1896-1900. c Average, 1897-1899. <i Average, 1892-IS95. 
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Flax CTOj) of coimirics iminedi l$00'-190^—Ooiitiiniei\* 


Country, 

Seed. 

Fiber. 

1900. 

1901. 

1902. 

1900. 

1901. 

1902. , 

Eoiimaiiia 

Bulgaria a, 

Servna ^ 

Russia 

Total Europe. . 

nriff'-'h Tncfisi 

Busheh. 
2(]0, (K)0 

23. 000 

11.000 
20,670,000 

Bushels. 

1 554, 000 

i 23,000 

! U,0C0 

15,227,001} 

.■ 1 

Bushels. 

1,005,000 

23.000 

11.000 
20,173,000 

Pounds. 

* 610,000 
2,116,000 
917,000 
1,015,718,000 

Pounds. 
1,434,000 i 

j 2,116,000 

917,000 i 
728, 044, 000 

Pounds. 

4. 484. 000 

2. 116. 000 
917, 000 

1, 165, 09S, 000 

23,363,500 

18,452,000 

23,624,000 1 

1,315,931,000 

1,041,443,000 

1, 461, 54G, 000 

11,827,000 

10,000 

13,041,000 

10,000 

13,705,000 i 
10,000 













EECAPITULATIOJT. 


America 

27.231.000 
23,363,500 

11.827.000 
10,000 

40.792.000 

18.452.000 

13.041.000 
10,000 

44.390.000 

23.624.000 

13.705. 000 
10,000 




Europe...... 

1,315,931,000 

1,041,441,000 
■ 

1,461,546,000 





Total ^ 




02,431,500 : 

72,295,000 

I 

81,729,000 

1,315,931,000 

1,041,441,000 

1,461,546,000 


aAyerage, 1807-1S99. 1897 figures. c* Includes Poland. cZ Commercial estimate. 


Acreage, proflMCtioji, and value of flaxseed in the United States in 190S. 


States and Territories. 

Acreage. 

Average 
yield per 
acre. 

Production. 

Average 

farm 

price, 

Bee.l. 

Farm value, 
Bee. 1., 

Wisconsin 

Acres. 

88,950 

607,425 

92,625 

55,845 

148,356 

Bushels. 

12.3 

BusMs* 

■ 479, 'OSS' 
6,018,503 
926,250 

Cents, 

92 

XMlan. 

■ 440,758 
4, 991,212 
79(5, 575 
290, S41 
703, 207 
162, 110 
S, 124, 170 
10,728,547 

Minnesota 

9.9 

83 

iowa. 

mo 

86 

Missouri , . ' , . . . . 

6.2 

346,289 
890, 186 
188,500 
3,905,212 

84 

ICansas 

6,0 

79 

itebrasha 

18' 126 

10.4 

86 

South Bateota - 

371,925 

1,814,400 

12,625 

34,845 

2,277 

1,111 

27,720 

7,000 

10.5 

80 

Sprth'" Bahota 

7.3 

13,245,120 

81 

•Montana' . . . .... .'...• - . 

14.0 

176, 750 
533,128 
30,512 
11,110 
498, 960 

60 

106, 050 
453, 159 
. 32,343 
10, 777 
399, 168 
52,640 

Idaho 

15. 3 

85 

Oregon 

13.4 

106 

California 

10.0 

97 

OkIah(>ina 

18.0 

80 

lud ian Territorv 

8.0 j 

56,000 

94 


Pnited States i 

1 3,233,229 

I 8. 4 1 

i 

27,300,510 

81. 7 

22,291,557 



MonlMg average prices of flaxseed in CkicagoCf' 

[Cents per bushel.] 


Mo.uth. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899, 

1900. 

1901, 

1902.. 

1908, 

"January — 

95| 

1121 

1371 

1401 

914 

75| 

124 

1154 

152 

Win 

lG5i, 

119 

Feb'ma.ry 

951 

120 

1384 

1414 

901 

75| 

126 

117 

159 

168 

168^ 

117 

':M.a.rch .... 

99 

1194 

3344 

140 

88 

781 

1201 

1191- 

1624 

1571 

1684 

U14 

April — 

"May ..... ... 

9,7 

1144 

126 

1401 

904 

751 

124 

H84 

1704 

161 

■1721 

109 

1021 

1071 

1314 

147? 

86 

77| 

131 

109? 

178 

1694 

1684 

3121 

June...,-... 

1044 

109 

138f 

149? 

794 

774 

113 

1064 

177 

179 

165 

106 

July..,.....' 

lOlfi 

10? 

1284 

133 

73 

83 

96? 

100? 

165 

1841 

■155' 

9{>4 

Au.^.st.. 

1024 

941 

125f 

107? 

68f 

1031 

89 

1084 

141 

1624 

; 146 

99 

September 

1064 

101 f 

136 

97f 

701 

1034 

89? 

112? 

150‘| 

152 

i 185? 

1011 

October 

1091 

102 

145 

944 

744 

994 

98|- 

:■ ,1.234 

1661 

1494 

1214 

964 

November 

109 

1081 

H6| 

924 

754 

1064 

10X1 

1331 

i 

1464 

118 

95 

Beeember. 

1094 

' 1284 

1454 

93 

76i 

1134 

1081 

146 

1624' 

149? 

1191 

964 

Y early average ..... 

102f 

110k 

130 

1234 

804 

894 

1104 

117| 


162J 

1501 

105 


a This table exhibits STemge cash prices for the past twelve years. The monthly prices are the 
meanH betiveea the lowest and highest prices for each month, and tiie yearly prices arc the averages 
of the monthly averages. ’ ; • ' 
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Wholesale 'prices of flaxseed p^er bushel in leading cities of the United States, 1S99~190S. 


Bate. 

St. Louis. 

Cincinnati. 

Chicago, 

Milwaukee. 

Duluth. 

Prime. 

Low. 

High, 

No. 1. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low, 

High. 

1899. 











January 

^l.OS 

01131 

00.90 

00.90 

$tm 

0120 

01.15 

01.20 

01.11 

01164 

February 

1.11 

i.i2i 

,90 

.90 

1134 

1201 

1.18 

1.204 

115 

1.18 

Mareli 

1.10 

1.17 

,90 

100 

114 

125 

I.IS 

1. 24-4 

116 

121 

April 

1.10 

1.16 

LOO 

100 

112 

125 

1.17 

125 

1141 

120 

May 

.98 

1121 

.90 

100 

102 

1. 17^ 

1.034 

1 174 

.994 

1.14 

June 

.95 

1.00 

.90 

,90 

1. 00^ 

1 10 

1. 03 

109 

.90 

1.07 

July 

.93 

.98 

.90 

.90 

.97 

1044 

.99 

105 

,99 

1 02 

AugUKst — 

.93 

1.14i 

.90 

.90 

.96^ 

120 

100 

1.20 

100 

1. 00 

September 

1.02 

115 

.90 

.90 

104i 

121 

1. (M> 

120 

102 

1124 

October 

L12 

1.2Si~ 

.90 

1.00 

114 

1324 

114 

1.321 

1.11 

1.27 

November 

1.26 

ISO 

LOO 

100 

127I-. 

1394 

1. 264 

139 

1.23 

138 

December 

1.34 

146 

1.00 

100 

139 

1.51 

1. 39 

152 

130 

1.42 

1900. 











January 

1.45 

150 

1.00 

1.00 

148 

156 

1.42 

1.56 

140 

lf0 

February 

1.52 

158 

1.00 

100 

158 

LGO 

1;50 

160 

1.51 

I.&u 

March 

1.57 

1.62 

LOO 

lOO 

160 

165 

1. 45 

165 

156 

1.64 

April 

May... 

1.62 

1.70 

100 

120 

165 

175 

1614 

173 

1.01 

17:3 

1.62 

1.65 

120 

1^ 

176 

180 

1 65 

180 

1.70 

1.80 

June 

1.55 

1.58 

120 

130 

174 

180 

1.724 

180 

180 

1.80 

July 

1.35 

1 60 

120 

130 

150 

180 

1.42 

180 

140 

180 

August.. 

1,25 

145 

1.20 

120 

132 

150 

1.30 

1.42 

1284 

144 

September 

1.42 

156^ 

120 

130 

14U 

1594 

1.424 

1.75 

143 

159 

October 

1,46 

1 75 

130 

1.30 

1471 

180 

1484 

186 

1.484 

1.87 

November 

1.50 

1 78 

130 

180 

160 

184 

160 

1.82 

1594 

■, 1,85'4 

December — ...... 

1.62 

162 

130 

145 

1531 

171 

1.54 

168 

160 

1801 

1901. 











January 

1.50 

1.72 

130 

1.45 

156 

177 

145 

1.76 

157 

1.73 

February 

1.68 

1.72 

130 

150 

1.60 

176 

i.m 

1 75 

1.59 

1.72'4 

March 

1.50 

160 

135 

150 

152 

163 

145 

1.634 

1534 

1.61 

April......... 

1.49 

152 

1 20 

150 

152 

170 

145 

1.70 

1544 

1.764 

May.......... 

L5G 

167 

120 

120 

164«t 

1.74 

155 

175 

167 

1.78 

June 

1.67 

1, 68 

120 

130 

170 

188 

! 135 'i 

188 

165 

1.88 

July....... 

1.50 

1.65 

130 

130 i 

179 

190 

1 175 ! 

188 

175 

1.88 

August....... 

1.37 

165 

130 

140 ' 

140 

i 1.85 

1 148 i 

183 

144 ! 

■175 

September ......... 

1.37 

1.88 

125 

135 i 

138 

! 166 

140 1 

165 

139 1 

162 

■October..,,..,..... 

l.SS 

148 

125 

125 i 

141 

i 158 

144 

163 

■1B8 i 

154 

November 



1.25 

1.30 

1.40 

1524 

1.40 

1.524 

1.34-1' 

1.491 

December. 

'"’i 


130 

130 

1381 

161 

1 

1.39 

161 

1344 

155i 

1902. 

i 


January 



130 

140 

158 

173 

IGl 

1.73 

1. 564 

■■ ,171-1 

February 



130 

140 

1. 63 

1.74 

1. 66 

1.73 

1.65 

1. 72 

March 



130 

140 

163 

1.74 

1.68 

1.74 

165 

1. 74 

Aj)ril 



130 

140 

165 

180 

174 

180 

1 72 

1 78 

MAy.'..,. 

1,50 

1.65 

130 

140 

1.58 

179 

1 76 

179 

1.70 

■, 177 

June 

1.50 

1.50 

125 

135 

164 

176 

1 73 

1.76 

160 

,l76i- 

July 

,■■1.41 

'■ 150: 

130 

140 

136 

174 

143 

174'' 

■1.35 

" ■ ■l.B 

August.,.,,. 

'■LS2i 

■'■145 

125 

130 

137 

, 155 

140 

1.55 

135 

I'M' 

September ... 

tm: 

■" '138,:^ 

"' '1.25 

125 

1251 

IM 

■125 

1.45 

124| 

147 

October 


" 125^ 

, 1.25 

125 

1.16 

128 

1,19 

128 

1 15| 

,■"■ 1271 

November 

1.11 

' 1.141 

125 

125 

113 

123 

118 

12:1 

I.IS'I- 

1.20 

December 

1.11 

1.14 

125 

126 

114 

125 

120 

1.25 

„,1,16 

1.211 

■ 1903.''"" 











January 

1.12 

117 

130 

130 

114 

124 

1. 21 

■ 124' 

' l"14i 

■■■"1"20' 

February .......... 

1.10 

'■■ ,114 

180 

130 

112 

■ 1 22 

116 

122 

„'lll| 

I'lOl 

March 

1.05 

1.12 

130 

130 

106 

X.*17 

100 

117 

1071 

■"1134 

April.. 

105 

108 

110 

130 

106 

112 

1.09 

'1.111 

108i 

111 

May, 

■ 107' 

■''1X7 

100 

110 

108 

,'1174 

1.11 

„ ,1174 

1.10j 

116 

June ' 

.95 

108, 

100 

100 

.98 

114 

1.014 

' 114 

,,'■ .,991' 

113 

July 

.91 

.96 

100 

100 

.90 

1024 

, .Qbl 

■, , 1.021 

,■■ '■.95 

■,100'|' 

August ... 

.91 

1.00 

100 

100 

,93 

105 

,,.'97 

,■ 105 

■■,.96| 

:S1M 

■September 

'"' ,.92 

100 

100 

100 

.94 

109 

" .99 

:.109 


■" 1M\ 

October 

" ,86 

.93 

100 

: 100 

.89 

■ 1034 

■,' .944 

■■■■ ,1'04 

„92' 

'"1.02,| 

November 

.86 

.89 

100 

100 

■ .90 

100 

.94 

100 

.934 

100 

December 

.,071 

.901 

100 

100 

.904 

1024 

.974 

1. 014 

.951 

100 
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SUGAR. 


Sugar crop of the countries named, 1899-1900 to 1900-1904> 


[In tons of 2,240 pounds.] 


Onintry. 

1899-im 

1900-1901, 

1901-1902. 

1902-1903. 

1903~19t)4.. 

CANE S17G.AE. 

United States: 






Louisiana 

147,164 

270,338 

310,000 

300,000 

215,000 

Porto Ptieo 

35,000 

80, 000 

85,000 

85, 000 

12(), OOO 

Hawaiian Islands 

258,521 

321,4C.l 

317, 609 

391, 062 

393, OOO 

Cuba, crop ' 

308,543 

6^5,856 

850,181 

998,878 

1,130,000 

British West Indies: 



45, 000 


Trinidad, exportvS 

42,210 

52,673 

51,077 

49, 000 

Barbados, exports 

50,000 

55,360 

43,750 

33,000 

58, 000 

Jamaica ■ 

27,000 

17,059 

15,843 

18,772 

17,000 

Antigua and St. Kitts 

18,000 

21,579 

19,000 

18,000 

19, COO 

French West Indies: 






M artinique, exports . - - — 

30,000 

39,750 

34,942 

29,035 

25, 000 

Gaudeloupe 

40,000 

39,000 

41,000 

38,000 

40,000 

Banish West Indies; 

St. Croix ' 

12,020 

13,000 

13,000 

13,000 

13,000 

Haiti and Santo Domingo. 

45,000 

45,000 

45, 000 

45,000 

45, 000 

Lesser Antilles (not named above) 

8,000 

15,000 

15, OOO 

103, no 

12,000 

13, 000 

Mexico 

78,000 

95,000 

112, 679 

120,000 

Central America: 





Gaiitemala 

12,000 

9,000 

10,000 

10,000 

10,000 

San Salvador — 

5,000 

5,000 

5,000 

6,000 

5,000 

Nicaragua 

4,000 

3,500 

4,500 

4,500 

4,000 

Costa Rica ' 

1,000 

4,000 

4,000 

4,000 

4, 000 

South America: 





British Guiana (Demerara) , exports. . 

90,079 

84,559 

123,907 

121,570 

125, 000 

Dutch Guiana (Surinam) 

9,600 

13,000 

12,750 

13,046 

13,000 

Venezuela 

2,000 

3,000 

3,000 

3,000 

3, 000 

Peru, exports 

100,381 

135,000 

138,000 

140,000 

140,000 

Argentina..... — . — 

91,507 

322,000 

114,252 

135,000 

130,000 

180,000 

Brazil - — . 

308,011 

349, 088 

187,500 

227,000 

Total in America — 

1,737,025 

2,380,398 

2, 729,717 

2,758,0-42 

2,924,000 

Asia: 

British India, exports . , — .......... 

10,000 

721,993 

15,000 

15,000 

15,000 

15,000 

Java, crop — 

709,928 

767,130 

842,812 

886,561 

Philippine Islands, exports. 

62,785 

55,400 

78,637 

90,000 

100,000 

Total in Asia 

794,778 

780,328 

860,767 

947,812 

1,000,561 

Australia and Polynesia: 






■ . . "Queensliana 

124,070 

92,654 

120, &58 

76,626 

100,600 

'.New South Wales .. — 

15,500 

19v000 

18,000 

21,000 

20,000 

Fiji Islands, exports 

31,000 

33,000 

31,000 

35,500 

50, 000 

Total Australia and 'Polynesia . . . . . 

170,570 

144,554 

169,858 

1 133,126 

170,500 

Africa: 






Egypt 

9S, 500 

94, SSO 

96, 200 

I 90,000 

90,000 

Mauritius.. — 

157,025 

175, 267 

147,828 

1 150,349' 

175,000 

Reunion... 

35,000 

35,000 

o5, 000 

1 35,000 

36,000 

Tcjtal in Africa 

290, 525 

305, 147 

279,028 

1 275, 349’ 

300, 000 

Europe; 

33,215 





Spain 

28,000 

23, OOO 

28, 000 

28, dCO 

Total cane-sugar production (Wil- 
■ lettAGray) 

3,020,113 

3,638,427 

4, 067, 370 

4, 142, 329 

4, 423, 061 

'BEET SUOAK. 

Europe beet-sugar production (Lieht): 

, Germany ' 






1,798,631 

1,984,187 

2,301,923 

1,762,461 

1,950,000 

Austria.. — ' — — . 

1,108,007 

1,094,043 

1,301,549 

1,057, 692 

1, 176, 000 

Prance 

977,860 

1,113,893 

1,123,533 

833,210 

780,000 

Russia 

906,737 

918,838 

1,098,983 

1,256,311 

1,200,000 

Belgium.......-..-.,- 

302,865 

333,119 

334, 960 

215,000 

210,000 

' Holland 

171,029 

178,081 

203,172 

102,411 

125,000 

" .'Other countries 

253,929 

367,919 

393,236 

325, 082 

410,000 

Total in Europe 

5,518,048 

5,990,080 

6,760,356 

5,552,167 

5,850,0(0 
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Sugar crop of the cmintrics named, 1899-1900 to 1903-1904— Ooiitiimed, 


Country. 

1899-1900. 

1900-1901. 

1901-1902. 

1902-1903. 

1903-1904. 

BEfiT SUGAR— eoiitinued. 

United States beet-sugar production 
(Willett & Gray): 

California 

37,938 

4,591 

8,574 

4*16 

1,607 

14,699 

2,053 

982 

804 

804 

446 

25,451 

4,406 

7,630 

62,728 
6, 660 
12, 748 

71, 120 
9,430 
16,978 

60,608 
8, 669 
20,670 

Nebraska ' 

Utah 

New Mexico 

New York 

3,669 

23,533 

1,186 

888 

! 1,150 

5,982 
625 
1,339 

4,049 
46, 692 
2, 455 
1,250 

2,799 

48,848 

3,054 

2,025 

4, 479 
57,064 
3,125 
1,250 

Michigan 

Minnesota. 

Oregon - 

Illinois 

Colorado - - 

19,977 

857 

[ 3,126 

2,589 

34,623 

1,641 

1,473 

3,463 

39,566 
2,213 
2, 009 
4,911 
3, 571 

Washington 

Ohio 

Wisconsin 


Idaho 

i 


Total United States 

i 1 


72,944 

75,859 1 163,126 

195,463 

208,135 

Total cane and beet sugar 

8,624,105 

9,704,366 

10,990,852 

9,889,969 

10,481,196 



Quantity and value of sugar imported into the Vnited States from the principal sources of 
supply during each fiscal year, from 1899 to 1908, inclusive. 


QUANTITY. 


Countries from 
which 
imported. 

Annual 

average, 

1899-1903. 

Y'ear ended June 30— 

Per 

cent 

in 

1903. 

1899. 

. 

1900. 

1901. 

1902. 

1903. 

Cuba 

Dutch East Indies... 
Bri tish W est Indies . . 

British Guiana 

Santo Domingo...... 

Germany 

Bern.... 

Brazil 

Egypt 

Danish West Indies. . 
Austria-Hungary. . . . 
Philippine Islands .. 
Dutch Guiana ....... 

Canada 

Guatemala 

Mexico i,... 

Nicaragua 

Chinese Empire — . 

Salvador 

Netherlands 

Hongkong.. 

United Kingdom .... 
EtJssia, European.... 

Belgium... 

Hawaii 

Porto Rico 

Other countries 

Total 

Pounds. 
1,169,823,791 
891,019,316 
217^685,603 
164,959,674 
113,236,485 
456,911,170 
89,263,270 
169,637,625 
80,250,467 
24,167,441 
95,875,832 
27,201,298 
19,607,388 
2,603,948 
3,221,037 
1,818,376 
i 1,444,650 
■ 5,286,760' 
1,601,269 
8, 308, 762 
2,205,362 
10,915,768 
9,907,257 
17,161,646 
0483,568,353 
ci89,883,098 
30,889,693 

Pounds. 
663,543,657 
986,438,330 
267,566,738 
138,152,464 
112,213,037 
667,127,773 
50,080,303 
41,222, 162 
141,940,690 
22,711,543 
69,397,343 
51,625,280 
38,124,370 
2,020,001 
4,477,566 
3,088,009 
" 406,^2 
10,758,164 
2,471,012 
6,894,r28 
5,084,696 
16,685, 790 
14,800,295 
30, (KK) 
462,423.600 
107, 208', 014 
93,759,153 

Pounds. 

705,456,230 

1,162,202,854 

200,479,351 

149,71.5,600 

122,206,692 

590,984,996 

75,155,975 

89,684,600 

74,015,702 

21,664,980 

96,130,457 

49,490,542 

13,265,520 

878,778 

3,1^,580 

719,107 
4,606,743 
61,700 
153,860 
2,419,268 
9,875,669 
866, 788, 
15,198,903! 
604,713,105 
72,558,181 
51,062,420 

Pounds. 
1,099,404,363 
777,986,990 
232,989,234 
183,331,202 
107,193,244 
716,824,596 
129,534,403 
293,327,013 
63,389,981 
19,217, 052 
161,174,865 
4,693,333 
14,068,216 
1,399,269 
1,734,044 
1,358,503 
■■ ■■ 2,784,515: 
7,914,450 
992,150 
25,327,230 
2,536,672 
17,272,407 
32,770,130 
70,099.670 

7,687,309 

Pounds. 
984,216,925 
636,710,315 
194,969,474 
181,237,769 
111,680,425 
217,872,627 
102,647,624 
349,794,460 
59,557,384 
16, 037, G82 
111,818,771 
11,424,000 
16,861,587 
2,436,647 
4,251,269 
388,3638 
1,297,904 
2,397,107 
3,738,472 
8,967,942 
846, 618. 
11,125,336 
1,099,072 
479,655 

208,452: 

Pounds. 
2,396,497,779 
891,758,090 
191,924,220 
172,361,346 
112,988, 775 
91,745,860 
88,848,044 
74,159,889 
62,348,580 
41,205,950 
40,857, 724 
18,773,833 
15,722,225 
6,285,045 
2,515,727 
2,414,373 
2,015,473 
' 762,285 
"■ '742,963 
200, 0(K) 
139,555 
;;','il9,73t 

1,731,132 

66.84 

21.15 

4.65 

4.09 

2.68 

2.18 

2.11 

1.76 

1.48 

.98 

,97 

'.44 

,37" 

■ ,'.15 
.06 
.06 
,05 

'' ".02 

■ 'v04' 

3,844,273,384 

3,980,250,569 

4,018,086,530! 

1 

3,975,005,840 

3,031,915,875 

4,216,108,106 

100.00 


a Annual ayerage, 1899-1900. No-'l-onger in tlin returns' ol foreign trade. 
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Oimnitlif and value of siifjar inqxirted into the United Slategfroiii the }irmcif>al sodTces of 
supply diiTxny each Jisccd yeaVj fx'onx 1899 to 1903 j inchiHivc Continued. 

VALUE. 


Countries from 
which 
iinported. 

Annual 

average, 

1899-1903. 


Year ended June 30— 


Per 

i 

1 1899. 

i 

1900. 

1901. 

1902. 

1903. 

in 

lOO;]. 


X>dlars. 

24, 389,782 

Dollars. 

16,412,088 

DoUoj'S. 

18, 243,644 

Dollars. 

26,373,690 

Dollars. 

18, 205, 411 

Dollars. 

42, 714, 079 
13,251,810 

59. 25 

Dutch East Indies... 

IL 306 Uhl 

19,817,646 

24,170,081 

16,965,511 

12, 325, 618 

18. 88 

British Guiana 

3,749.980 

3,461,889 

3,779,398 

4,803,479 

3,372,104 

3, 833, (>32 

4. 62 

British West Indies.. 

4,414,840 

6,049,479 

4,603,409 

5,058,565 

3, 226, 575 

3, 1*36, 172 
i 2,107,428 

4. 35 

Santo Domingo 

2, 630, 598 

2, 659,456 

a, 365, 061 
1,444, 784 

2,959,067 

2, 061, 977 

2. 92 


1,699,244 

921, 430 

1 2,702,180 

1,910,311 

i 1, 517, 514 

2.11 

Germany 

9, 39:3, 300 

14,095,417 

12, 346, 734 

15,556,811 

3, 597,234 

1,370,305 1 

1.90 

2,787,230 

1,886,597 

810,276 

1,693,688 

5,347,503 

4,908,735 

1,176,049 

1,63 

Egypt ' 

Danish A¥est Indies. . 

3,570,343 

1,843,077 

1,053,(595 

1,351,038 

1,014,881 

1.41 

629,082 

556,562 

544,985 ’ 

4(50,694 

377,581 

705,687 

677,836 

.98 

Austria-Hungary 

Dutch Guiana . . ■ 

2,062,261 

1,485,037 

2, 132,790 

3,727,094 

2,288,547 

. 94 

47it,407 

953,047 

375, 633 

382,870 

349,242 

301,235 

.42 

Philippine I-slands - . 

491,481 
144,461 ' 

969,323 
139, 023 

925,335 

103,857 

188, 159 

270, 729 

.38 

94,809 
41, 082 

108,137 

123, 441 

250, 894 

. 30 

Mexico 

48,584 

52,995 

35,994 

9, 408 

103, 489 

. 14 

Gimtemalii ' 

73,138 i 

118,262 

70, 416 

41,286 

90, 402 

45, 322 

. 06 

Nicaragua 

32,765 i 

11, 404 

IS, 663 

05,483 

28, 602 

39, 673 

.06 

Salvador 

38,901 1 

03,459 

1,521 

28,200 

87, 083 

13, 642 
13, 040 

.02 

Chinese Empire 

145,885 

296, 574 

125, 986 

229,795 

(i3, 429 

. 02 

Netherlands' 

227,287 

176, 013 

4,151 

718,422 

232, 903 

4,888 


Hongkong 

61,738 

141,767 

434,237 

69, 697 

70,753 

24,202 

2,270 


United Kingdom . . . . 

257,966 

228, 447 

431,959 

192,945 

2,241 


Bu-ssia, European — 

"RalOTiim 

244,480 
418,164 
«18, 84.2, 437 

340,815 

788 

22,993 
353,699 
20, 392, 150 

829,401 

1,724,724 

{&) 

29, 193 
11,607 


• .05 

Hawaii 

17, 292, 723 

if} 

if} 


Porto Rico 

«2, 472,733 

2,495,849 

2,449, 616 

(&) 

i,790 

(6 


Other countries 

538,242 

1, 638,218 

909,225 

108,624 

^,851 


Total 

82,570,593 

94,964, 120 

100,250,974 

90,487,800 

55,061,097 

72,088,973 

100.00 


a AEiiual average, 1899-1900. J>No longer in the returns of foreign trade. 


FroducUm of beet and cam sugar in ike Umted States 



Beet. 

".C:arie 

(Louis-: 

iana). 

Tota].& , 

Years. 

Beet. 

Cane 

(Louis- 

iana), 

Total. 5 

1883-84 

I,s8-l.-.sr> 

lsi5-bG 

1880-87 

1887-SS 

188,8-80 i 

1889- 90 

1890- 91 

1891- 92 

1892- 93 

1893- 94 

5S5 
■ 953 
600 
SCK) 
255 
1, .861 
2,203 
3, 459 
5, 356 
12, 018 
19,950 

Tons,e 

128,443 

9-1,376 

127,958 

80,859 

157,971 

141,878 

130,413 

215,8L1 

100,937 

217,5*25 

205,830 

"■ ■■ 

1^,978': 
95,329 
m, 558 
81,059 
1.58.220 
140; 739 
13*2,010 
219,303 
160,293 
229,513 
‘285,780 

1B95-96. .......... 

1896- 97... 

1897- 98 

1898- 99 

1S99-I900 

1900- 1901 

1901- 2..-. 

1902- 3...... 

1903- 4...... 

20,092 
29,220 
37, '530 
40, 398 
32,471 
72, 972 1 
70,859 ' 
103,120 ' 
195,403 
2(»^1S5 

: ' ■ ' ' 

'■■■ 317,834" 

■ *237,721 
282, 009 
310,313 
248, 058 
142, 485 
270,388 
810,000 

300.000 

215.000 

Tons.o 
' 837,4:26 
260, 941 
319,515 
:-150, 711 
■281,129, 
215,457 
317, 197. 
'47.3, ,126 
495, 403 
42;h 135 


a Bata as to beet sugar are obtained from the following sources: For 1890-1900, from the Eleventh 
Census; for 1897-98, from a .special report of the Bepartmeat of Agriculture; and for other years from 
Willett and Gray, Bata as to cane sngar are from the following sources: For 1889-90, 3898-90, and 
1899-1900, from the Eleventh and Twelfth cen.snses; for 1901-2 and later years, from Willett and Grc.y ; 
for other years, from Boucherean^s Annual Louisiana Sugar Beports (the tigures for 1892-93 beiiig 
taken from his revised statement). 

fr These figures do not include cane sugar produced outside of Is>uisiana; in 1889-90 such sugar 
amounted to 4,089 tons and 1899-1900 to 1,510 tons. 

Tons of 2,240 pounds. 
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Wholemle prices of rice per poum% 1899-190S. 


Pomestic 

(good). 


Cmdnnati. 


Memphis. 

Not classed by 
name. 


Low. High. Low, High. Low. High. Low. High. 


January. . 
February . 
March . 
April.., .... 

May 

June ...... 

July....... 

August. . . . 

September 
October . . .‘ 
Noyember 
Pecembor. 


Cents. Cents, Cents. 


January. 

■ February „ 
.March ...... 

■ April.. 
May......... 

June 

July. 

August — 
September 
October . - . 
November 
Pecember. 




January.. 
February, 
March ... 


May....,., 

June...... 

.July.,.,.... 

,,August..., 
September 
October . . . 
November. 
Pecember . 


January. . . 
February.. 

March 

April — . . 
May...-,.. 
June ...... 

July — ... 
August — 
September 
October - . . 
November, 
'pecember. 


January ... 
February.. 
March .... 

April 

May 

June 

July 

August — 
September 
October... 
November. 
Pecember. 


42- 4| 


Mji 

4f 41 


64- 

41 4| 


61 

4ff 4| 


61 

41 5 


64 

5 5 


64 

6 5 


64 

5 6 

41 41 

51 

64 

(M 
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BEANS, ■ 


Wholesale prices of beans per bushel in leading ciiies of the United States^ 1899-1903, 


DatCv 

New York, 

Cincinnati. 

Chicago. 

Detroit. 

San Francisco. 

Pea. 

Pea. 

Pea. 

Pea. 

Small white, 
per cwt. 

Low. 

High, 

Low\ 

High. 

Low. 

High. 

Low. 

Higti, 

Iaiw. 

High., 

1899. 











January 

a 07 

11.27 

^1.10 

61,20 

SI. 03 

8L16 

$1 . 06 

81.13 

$2. 10 

12.25 

February 

1.10 

1.26fi 

1.05 

1.20 

1.13 

1.25 

1.06 

1. 20 

2.15 

2.25 

March ■ - — 

1,10 

1.35 

1.05 

1.45 

1.16 

1.26 

1.15 

1.20 

2.15 

2.25 

April 

1.10 

1.331 

1.36 

1.45 

1,15 

1.25 

1.14 

1.17 

2.20 

2.30 

'May.,.' 

1.10 

1.32H 

1.35 

1.45 

.90 

1.22 

1.01 

1.17 

2.15 

2,20 

June '... 

1.10 

1.291 

1.35 

1.45 

.90 

1.13 

1.01 

1.06 

2.00 

2.10 

July....: 

1.I4I 

1.38,1 

1.15 

1.25 

.98 

1.18 

1.04 

1.11 

2.15 

2.20 

An grist.. 

1.241 

1,36 

1.15 

1.25 

1,00 

1.18 

1.05 

1.11 

'2.15 

2.25 

September ... — .. 

' 1.321 

1.40 

1.25 

1.35 

1.00 

1.20 

1.18 

1.32 

2.15 

2.25 

October 

1.62 

1.681 

1.30 

1.76 

1.05 

1.65 

1.32 

1.68 

2.15 

2.50 

No'vember 

1.75 

1.89 

1.65 

1.70 

1.25 

1.85 

1.68 

1.80 

2.90 

3.00 

December,, 

1.77f 

2.00 

1.65 

1.70 

1.60 

1.87 

1. 78 

1.80 

2. 90 

3.00 

, 1900. 











Januarv. 

1.S6I 

2,061 

2.25 

2.40 

1.70 

2.12^ 

1.7S 

2. 05 

2. S5 

3.00 

February 

2.98 

2. 13 

2.40 

2.40 

1,90 

2.10 

1.98 

2. 05 

3.15 

3.25 

March 

1.90 

2.11 

2.20 

2.40 

1.90 

2.10 

2.00 

2. 00 

3.15 

3.35 

April 

1.90 

2.15 

2.10 

2.15 

1.90 

2.20 

2. 00 

2.08 

3. 40 

3.50 

May 

1.851 

2.25 

2.00 

2.55 

1.90 

2.38 

2.08 

2.10 

3.40 

3.50 

June 

1.80 

2.25 

2. 45 

2.55 

1.90 

2.16 

2. 10 

2. 10 

3.25 

3.40 

July 

1.8U 

2.211 

2.45 

2.55 

1.90 

2. 15 

2.10 

2. 10 

3.40 

3.50 

August.: 

1.751 

2.08 

2.45 

2.55 

1.90 

2.15 

Not Quoteci. 

8.50 

3.65 

September 

1.79 

2.071 

2.10 

2.56 

1.75 

2 25 

1. 55 

1.70 

3.75 

4,00 

October..' 

1.95 

2,10 

2. 10 

2.25 

1.65 

1.90 

1.70 

1.84 

3. 60 

3.75 

Ho'vember 

1.91 

2.05 

2. 10 

2.25 

1.68 

1.87 

1.70 

1.90 

3.90 

4,00 

December.......... 

■' 2,14 

2.17 

2.10 

2.25 

1.70 

2.10 

1. 90 

2. 08 

4.00 

4,60 

1901. 











Jammry....... 

2.25 

2.35 

2.50 

2.55 

1.75 

2.20 

1.85 

2.15 

3.60 

4.70 

February"-...- — - 

'2.20 

, '2.271 

2.50 

2.50 

1.80 

2.10 

1.94 

2.00 

' ■ 3.;75 

4.30 

■March 

2.00 

2.25 

2.40 

2.50 

.90 

2.02 

1.80 

1.88 

3,60 

4.90 

Apfll. 

2.00 

2.121 

2.40 

2.40 

1.25 

1.97 

1.80 

1.90 

3.75 

4.95 


1.971 

2.10 

2.40 

2,40 

1.25 

1.90 

1.74 

1.80 

8.70 

4.95 

Jiihe , 

1.95 

2,121 

2. 40 

2.40 

1*50 

2 05 

1 75 

1 95 

3 60 

4 90 

..'■Wy-..,-,....-...., 

'2,07i 

2. 25' 

2.40 

2.40 

1.60 

2.60 

i!85 

2^40 

3] 40 

5.00 

■■August,......, 

2.30 

2.771 

2.40 

3.00 

2.10 

2.80 

2.40 

2. 40 

2. 00 

4.25 

September 

2.25 

2. 75 

3.00 

3.00 

1.65 

2.80 

2.40 

2.40 

2.05 

4.25 

OC'to'ber 

2.05 

2.30 

2.60 

3.00 

1.55 

2.00 

1,68 

1.92 

2, 00 

5.00 

November 

1.95 

2.05 

2.60 

2,75 

1.60 

1.92 


1,85 

2.50 

3.50 

December . 

1.95 

2,00 

2.60 

2.75 

1.69 

1.87 

1 w 









uU 

Li] 

0 % ZD 

Jiit. 

January.. ■ 

1.75 

2.00 

2.60 

2.70 

1.40 

1.83 

1.60 


4.40 

4.65 

.February 

1.65 

1.80 

2,60 

2.70 

1.40 

1.75 

1.53 

1.62 

4.40 

4.60 

March — 

1. 60 

1.75 

2.60 

2.70 

1.20 

1.65 

1.28 

1.51 

4,35 

4.40 

.■April.,.,.. 

l.i>0 

1.821 

2,30 

2. 70 

,8.5 

1.80 

1.28 

1.62 

8.30 

3.60 

May '.■ 

1.75 

1.85 

2.30 

2.60 

1.50 

1.85 

1.56 

1.75 

!' 3. 60 

3. SO 

June 

1.60 

2,70 

2.30 

2,60 

1.50 

1.70 

1.48 

1.60 

! 3.60 

3.85 

July....,...,...',..,.. 

1. 65 

, 2.00^ ' 

2.80 

2.50 

1.60 

1.90 

1.60 

1.90 

3. 60 

3.85 

August.,-.. - 

1.'95 

2,05 

2.30 

2.50 

1.60 

1.96 

1.63 

1.90 

' 3. 80 

4.10 

September 

■■ 3.90 

1.95, 

2.30 

2.50 

1.60 

1.90 

1.76 

1,85 

‘ 3.70 

3.90 

October 

■ ■ 1. 92| 

■' 2.45" 

2.25 

2.50 

1.78 

2.49 

1.70 

1.98 

' 4.10 

4.35 

Kovember 

2, 30 

2.46' 

2.20 

2.40 

2.15 

2.30 

1.66 

1.88 

4. 20 

4,50 

December 

2.25 

2,,37| 

2,25 

2.40 

2.15 

2; 30 

1.74 

1.81 

4.25 

4.55 

1903., 



, Ntj 

A'J. 







Jan'Esirv 

2. 35 

2.371 

2. 40 

2. 60 

1.25 

2.40 

■■ 2._24 

2*35 



February 

2. 321- 

2.40 

2.25 

2.50 

1.20 

2,30 

2. 10 

2:23' 



Mareli^ 

2.20' 

2.30 

2.30 

2. 40 

1.25 

2.25' 

2.10 

2.16 



■'.April... 

2.00 

2.25 

2.15 

2. 40 

.90 

2.20 

1 . 8.8 

9. in 


1 

May 

2.15' 

2.35 

2.15 

2.25 

.90 

2.30 

2.07 

2.35 



June.. ■. 


2.35 

2.15 

2.25 

1.25 

2.35 

2.20 

2.25 



July.. — 

2.27I-' 

2. 321 

2.15 

2. 25 

1.20 

2.23 

2.10 

2.21 



■■ August.. 

! ' 2.‘l5 1 

2. 271 

2.15 

2.25 

1.15 

2.25 

1.91 

1.96 



September 

}■■ ,2.25 

2.40 

2. 15 

2.25 

1.50 

2.50 

2.10 

2.35 


j. 

October 

2.36 

2.40 

2. 15 

2.25 

1.05 

2.25 

1.90 

2.28 


1 : , 

November 

2. 10 

2.25 

2.15 

2.25 

1.05 

2.15 

1.90 

2,00 



D€<‘ember 

2.05 

2.16 

2.05 

2.25 

1.35 

2.00 

" L'82 

1.90 
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CLOVER SEED. 


mioUmle prices of clover seed per 100 p>ounds [60 pounds to the bushel) , 1899-1903. 


Date. 

Cincinnati. 

Chicago. 

Toledo. 

Detroit. 

Prime (per 
bushel) 

Poor to choice. 

Poor to choice 
(per bushel). 

Per bushel . 


High. 

Low. 

High. 

Low 

High. 

Low. 

Hig,a. 

tS99. 

Jannarv 

$3.00 

$3. 76 

83. 00 

87.00 

81.00 

$4,721 

$3. SO 

8-l{>5 

February 

3.00 

3.50 

3. 00 

6.50 

3.90 

4.071 

3.85 

4 15 

March 

2.85 

3.40 

3. 00 

6.10 

3.421- 

3.85 

3.40 

3.80 

Alpril 

2.85 

3.10 

2 60 

6.25 

3.50 

3.80 

3. 45 

3.75 

May ■ 

2.75 

3.10 

3. 00 

6.40 

3.50 

3. 85 

3. 50 

4.00 

June - 

2.75 

3.00 

3. 00 

6.65 

3.771 

4,05 

3.80 

4.00 

July 

2.75 

3.25 

1.60 

6.65 

3.85 

4.00 

3,90 

4.00 

August 

3.00 

3.50 

2. 60 

6.50 

3.75 

4.05 

3. 75 

4.00 

September 

3.50 

3.75 

2. 50 

7.75 

4. 60 

6.85 

4. 75 

6.25 

October 

3.75 

4.50 

5.75 

8.60 

5.50 

6.80 

5.90 

6.50 

November 

3. 85 

4. 50 

6. 00 

8.00 

5.40 

6.20 

5.35 

5.75 

December... 

3.85 

4.50 

3.00 

8,50 

5.40 

5.72 

5.40 

6.70 

1900, 









January ■ 

4.00 

4.60 

6.00 

8.40 

6.671 

5.80 

5. 60 

6,75 

February 

4.00 

4.60 

5. 00 

8.60 

6.55 

6.80 

6.60 

5.75 

March 

4.00 

4.65 

5.00 

8.50 

5.20 

6.671 

6. 20 

5.50 

April 

4.00 

4. 65 

4. 00 

8.10 

4.95 

6.15 

4.80 

5. 05 

May 

4.00 

4.20 

4.00 

7.60 

5.00 

6.00 

4.80 

4.90 

June 

4.00 

4.50 

4.50 

8.00 

6. 10 

5. 30 

4.90 

5.a5 

July 

4.25 

4.50 

4.50 

8.00 

5.50 

6.50 

5,10 

5.35 

August 

4.25 

5 20 

4. 00 

10.25 

5.40 

6.20 

5. 75 

6.65 

September 

4.80 

5.75 

5.00 

10.25 

6.10 

6. 10 

6. 55 

G.90 

October 

5.00 

6.00 

5.00 

10.75 

6.50 

7. 85 

6.65 

7.10 

November 

5.00 

5.70 

5.00 

10.25 

6.15 

6.40 

6,75 

6. 90 

December 

5.00 

6.70 

4.00 

10.50 

6. 60 

6. 87-1 

6. 70 

(v.80 

1901. 





Pri 

me. 



January 

6.50 

6.25 

4.00 

11.00 

7.30 

7.35 

6.90 

7.30 

February 

5.75 

6.60 

5.00 

11.50 

6.80 

7.40 

6. 75 

735 

March 

6.00 

6.40 

5.00 

11.15 

6. 65 

6.75 

(5.50 

C.80 

April 

5.80 

6.40 

5.00 

11.00 

6. 50 

6.75 

6.60 

6. 65 

May 

6.80 

6.00 

4. 00 

10. 75 

6.30 

6.571 

6.00 

6.50 

June 



5. 00 

9.50 

6.40 

G. 50 

6. 00 

■ 6.00 

July 


■ 

6.00 

10. 00 

6. 20 

6, 60 

6. 00 

6.25 

August 

6.00 

6.00 

7. 00 

10.25 

5. SO 

6.60 

5. S5 

6.50 

September 

4.85 

5.80 

4.60 

10.40 

5. 15 

5.90 i 

5. 15 

5. IK) 

October 

4.50 

5.10 

4,50 

8.75 

5. 15 

^ 5.60 

5.15 

5. GO 

November 

4.60 

5.25 

5. 00 

9.25 

6.40 

1 5.65 

5.40 

5.65 

December 

4.75 

5.60 

6.00 

9.50 

5, 621 

5. 90 

5. 65 

5.90 

ltXJ2. 

Per 100 lbs. 







January 

8.65 

9.60 

7.00 

10.00 

4.25 

0. 15 

5.70 

6.10 

February 

8.65 

9.20 

6.60 

9. 70 

4. 95 

5.80 

5. 55 

6.80 

March : 

8.00 

9.20 

6.00 

9.00 

4.30 

5.65 

5. 10 

6.55 

April.,'.,. ' 

7.10 

8.35 

4,00 

8.35 

3.90 i 

6.30 

4. 90 

5.20 

May ' i 

6.85 

7.50 

5.50 

8.35 

3.90 ; 

5.221 

5.00 

5.20 

June 

6.85 

7.30 

6.00 

8.35 

4,00 

5.25 

Not quo tec!. 

July.,.,. 

6.86 

7.50 

6.00 

8.40 

4.10 

5,30 

Not quoted. 

August 

7.10 

8.35 

6.00 

9.10 

4.20 

5,60 

Not quoted. , 

September 

7.10 

8.35 

7.00 

9.50 

4,25 

5,65 

5, 15 

5.90 

October 

7.50 

8.75 

7.00 

11.35 

4.70 

7.00 

5.15 

6,60 

November 

7.60 

9.20 

8.00 

11.15 

4.76 

7.10 

', 6.85 

5,65 

December ■ 

8.35 

9.20 

8.00 

10.90 

5.50 

1 6.85 

5.60 

, 5,90 

1903. : 

Perb 

rshel. 







January...... ' ! 

6.25 

6.50 

8.50 

11.90 

4.40 

7.421 

, 725 

730 

February ' 

6.00 

6.50 

9.25 

11.90 

5.25 

7.25 

700 

710 

March' 

6.25 

7.10 


12.50 

4.00 

' ,7.421 

6.95 

740 

April..' ' 

6.00 

6.90 

5.00 

12.25 

3.60 

7.621 

6.60 

7.25 

May..... 

5,40 

7.00 

8.00 

12.50 

4.00 

7.70 

7 50 

750 

June ' 

6.40 

6.00 

8.00 

11.75 

6.00 

6.75 

Not quoted, 

July ' ^ 



8.00 

12.50 i 

6.40 

7.10 

Not quoted. 

August 



8.60 

12.50 : 

4.85 

7.10 

Not quoted. 

September — 

5.00 

b.ih 

6,00 

11.00 

4.00 

: 6.65 

Not quoted. 

October 

5.25 

5.70 

6.00 

11.50 

' 3,75 

! 6.80 

6.45 

' '6.90 

November — .. 

5,26 

5.60 

4.00 

11.00 

3.40 

; '6,821 

6.50 

6.60 

December,. 

6.26 

6,00 

6.00 

11.25 

3,05 

i 7."05 

6.80 

'6.95' 


1 A1903- — 42 
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TIMOTHY SEEM. 

lYJiQiemk pf(cei^ of lunoih^j seed per 100 pov.nds (45 posruU to "(lie hv.rliel), JPOO-lOOo. 

Chicago. I Mil Wiuikce. 


Buto. 


130\). 


.lamiary 

Febniury 

iVliurh 

.April 

May 

.'luiie 

July 

August 

SeT>t ember . 

October 

NoYemlje.?’.. 

Beceiiiliier.. 


Jauimry..... 
Fetyruiiry .. 

Mareli 

April 

May 

June 

.jQ'ly 

August 

8eptenil:>er 
October ... 
Noveiiiher. 
December. 


Jniuiiiry... 
Febriisiry . 

.March 

■April 

May 

June 

July 

.August 

September 

October'..... 

.Kovemli'CT 

.DecembeT- 


.Jaiumry... 
:February .. 

MareJi 

Arsril 

Slay ....... 

Jm:ie ...... 

July 

Aug-iLst 

Se|.(t'em lier 
.Oc'tciber . .. . 
:NoTtu'at»er 
Dceember. 


Jaiiuary 

..February .. 

.Mareli 

April 

"May 

June 

Jiily........ 

August 

Sept era her . 

October 

Novemiecr . 
December., 


1900. 


1901. 


1902.. 


1903. 


Cincinnati. 


Per bushel. 


Per 100 lleL j Per ,h,!0 


Low'. 1 

High. 

Love. 

High. 

1.0 \V. 

High. 

^0. 95 

n.G5 

m. so 

g'l 42-'- 

.91, 70 

S2. 50 

1.00 

L05 

2.40 

2.50 

1. 85 

2.50 

1. 00 

1.05 

2.25 

2. 4,0 

1.75 

2. 50 

1.00 

1.05 

2. 25 

2. 47i 

1. 75 

2, 75 

1.00 

1.05 

2. 25 

2. 40 

1. 90 

2. 65 



2. SO 

, 2. 40 

1.90 

2. 65 

1 

2.40 

2. 50 

1.90 

2.80 

1.30 i 

1. 15 

2. 40 

2, 55 

1. 75 

2.80 

1,10 1 

1.15 

2. 35 

2. 50 

1.80 

2. 60 

LOS 1 

1. 15 

2, 35 

2.50 

1.80 

■ 2. '45 

LOS 

1.07 

2.37i 

2. 50 

1. 90 

i 2. 45 

1.03 i 

! 

1.07 

2.40 

2. 45 

1,85 

2. 50 

1.03 ! 

1.07 

2.47i 

2. 55 

2.00 

2. 50 

LOS 

1. 12 

2.40 

2. 55 

2. 00 

O.fiO 

1.05 

1.12 

2. 32'^' 

2.50 

1.90 1 

2. 55 

LOT 

1. 12 

2, o5 

2. 47 3^ 

1.90 ! 

2. 55 

1. 07 

1.12 

2.40 

2. 55 

1.90 

2. GO 

1.07 

1. 12 

2.40 

3. 40 

2.00 

8.15 

1. 15 

1.40 

8. 00 

3. 40 

: 2. 'Go 

3. 25 

1. 35 

1.80 

3.00 

4. 02-1 

2.75 

4.25 

1. 00 

1.95 

3. 90 

4. 00 

1 3.50 

4, 50 

1. 70 

2.00 

4.15 

1 4. 40 

i 3.50 

4.30 

1. 70 

1.85 

4.20 

4, 55 

3.50 

4.20 

1. 70 

1.85 

4. 45 

1 

4. C5 

3.50 

4.40 

1. 70 

2.00 

4.60 

‘ 4.771 

8.65 

4.50 

1. 35 

2.05 

4.85 

4. 00 

, 4. 00 

4.50 

1.85 

2.00 

4.00 

4.40 1 

8.75 

4.40 

1.80 

1.95 

3.75 

■4.15 

3. 50 

4.20 

1.80 

' 1.85 

3.35 

3. 90 

3.00 

4. GO 



3,00 

4,30. 

3.00 

4, GO 



4. 30 

■ 5. 25 

3. 05 

■■■"'"■Ijii):' 

2.00 

2.40 

4.90 

5. 75 

3. 76 

5.25 

2,30 

2. 40 ! 

. '5.20 

5. 70 

4.25 

5. 25 

2.85 i 

2,60 

6.50: 

■5.00 

■4.25 

5. f;o 

■2. SO : 

2.65 

5. 75 

■B. 35 

4.50 

B. 00 

. 2.50 

2.90 

6.35 

■ 6.56 

5.00 

6. 06 

Per 1 

00 lbs. 





6. 10 

j 0.40 

5.00 

6. 55 

5. 50 

n. 25 

t5, 10 

6.40 

5. 00 

0. (50 

■5.50 

6. 25 

0, 10 

! 6. -10 

5. 00 

7. 00 

5. 50 

6. 60 

G.40 

i 6.60 

4. 50 

7. 10 

6. GO 

(,i.'7r> 


1 

5. 00 
4. 50 

B. 35 

5. 50 
5. 1)0 

6. 75 
■6. 25 


4] 50 


4 loo 


0. 90 

4. 40 

3.25 

5. 75 

3, 75 

5.‘00 

3.80 

4. GO 

2.tH) 

4 . 75 

2. 7<> 

4.10 

3. 30 

3.65 

2.00 

4. 20 

2. 50 ■ 

8.75 

3.40 

3.65 

2.00 

4.25 

3.00 

3.75 

3.40 

3. 65 

2.00 

4.25 

3.00 

'3.75 

Per b 

irsbeL 





1.55 

1.70 

2. 50 

4.35 

3.00 

3. 75 

L55 

1. 70 

2.50 

4.35 

3.00 

3.75 

L45 

l.fi5 

2.00 

8.9'5 

2,00 

3.75 

1.35 

1.50 

2.00 

8.70 

IM) 

8. '25 

1.35 

1. 50 

2.00 

8.75 

2. 25 

±% 

1.35 

1. 60 

2.(:h} 

4. ro 

2.35 

■8.35 



1.75 

8. 65 

2. 60 

S.'SS 


1.75 

h' -9 1 

2! 50 

s’' 25 

L35 i 

1 1.50 

2. 50 

S.‘40 

1 21 50 

'3.’ 25 

1.25 

[ 1. 50 

2. 00 

8. T 7.'. 

1 2. 80 

3. 00 

■ 1. 2o i 

1. 40 

2.(10 

8.(V 

1 2.25 

2. 85 

.1.2(1 

1. 40 

2.00 

3. 05 

I 2. 25 

'■2. "75 
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Mordhhj (U'eragirpThcs per hiimel of timothy seed in Chieago.ci 


Month. 

1S92. 

1S93. 

1894. 

1895. 

1S96. 

1897. 

1S9S. 

1399, 

1900. 

1901. 

1902. 

1903. 

Jaiiiiarv 

32. 79 

$1. 424 

ii!4. 25 

^?5.714 

$3. 68| 

§2. 70 

§2. 73r 

§2.3Gi 

.4‘'’ .’1 ’ 

.fJ. 6A.; 

86. 40 

84. "0 

JoAiVimry 

"iCsn 

4,40} 

4.174 

5.75 

3.75 : 

2. 65 

2.86} 

2.45 

"'I 47 I 

4.47.\ 

<3. 50 

4. (!5 

y larch 

2. S8 

4.34 

4. 20 

5. 561 

3. 35 

2.674 

2.90 

2. 32’. 

2. 4l| 

4.20' 

tl. 70 

3. 65 

April 

2. QU 

4.13 

4.274 

5. 32.4 

3.25 

2. 85 

2.SH 

‘IscI 

“• ii" 

3 . 95 

7. 02-’- 

3. 85 

May 

2.91i 

B.S74 

4.074 

5.25 

3.25 

2. 90 

2.80 

2.324 

2 , 474 

3. (52.1 

(i 824 

3. m 

June 

2. 97 

3.75 

4.374 

5. 371 

3.05 

2. 73| 

2,70 

2- 35 

2. 90 

3. 95 

6. 05 

3. 80 

■Inly 1 

2. 9 U 

3.974 

4.924 

5.80 

3.024 

2. 724 

2.574 

*2. 45 ' 

3.20 i 

4. 11. 

5. 60 

3. 50 

August 

4.26“ 

3.524 

5.324 

4.80 

2. 874 

2 ! sil 

2.474 

2.47-4 

3.51} 

5 3‘*4 

4. SO 

3 27- 

Scpli-rnbtT i 

3. 78 

3.35 

5.50 

3.95 

2.50} 

2.75 

2.11} 

2.424 

4,25 

5.45 

4.10 i 

3 ] 25 “ 

(>i-to!a*r 

4. 05i 

3.324 

5.43J 

3.50 

2.55 

2. 664 

2.274 

2.424 

4/274 

5.70 

3. 95 

2. 90} 

Kovendw'r 

4. 144 

3 274 

5. 6241 

3.574 

2.564 

2. 664 

2 ! 22-4 

2.43.? 

4.374 

6. 05 

3. 924 

2. 924 

hc-cumber 

4.40' 

3!so“ 

6.60 

3.524 

2 .G 24 

2. 68^ 

2 ] ' 25 “ 

2.424 

4. 55 

G. 45 

4. 124- 

2. 95 

Yearly average .. 

3.41 

3.85f 

4.304 

4. 34| 

3.044 

! 

2. 73-£vj 

2, 5S-f} 

2.40} 

3.2714^ 

4.SSI 

! 5.50 
i i 

3. 46} 


table exliiblts averase cash prices for the twelve years. The iiiontlily iirices are the 
means between the lowest and highest prices for each month, and the yearly prices are liie averages 
of the iiioiithiy averages. 


farm: ANIKALB AHB THSIB PBOBtlCTS. 
HORSES AND MULES. 


Kmnber and farm vahie of horses and mules, ISSO-IBO/^ 


January 1— 

Horses. 

J.Iules. 

Knmljer. 

I'altie, 

Number. 

Value. 


11,201,800 

^61.8,296,611 

1, 720,500 

.^105,948,819 


11,429,626 

(K>7,954,325 

1, '720, '731 

120, 0'9(:5, 1(J4 

1882... 

10,521,554 

615, 821, 914 

1,835,169 

130, 945. .378 

ISSS... 

10,838,111 

765,041,808 

1,871,079 

148, 732,390 

1884 

11,169,683 

833,734,400 

1, 914,126 ' 

161,214,976 


11 , 564, 572 

.8c*2, 282, 947 

1,972,569 

162,497,097 

:18S6...., • 

32 ; 077 ; 657 

8eo;828;208 

2, 052,593 

163,381,096 

1887 : 

12,496,744 

901, 6S5, 755 

2,117,141 

167, 057,. 538 


13, 172, 936 

946, 09(5, 154 

2,191,727 

174, 853, .563 

18S9 ' 

13,663,294 

982.194,827 

'2, '257, 674 

179.444,481 

1890 .. ' 

14,213,837 

978, 516,562 

2, '331, 027 

1.82, 394, 099 

1S91 

14, Q56, 750 

941, S23, 222 

2,296,532 

178, S-H, 370 

1892' : 

1.5,498,340 

1,007,593,6546 

2,314,699 

174, 882, 070 

1893 

16,206,802 

.992,225,185 ^ 

2,331,128 

164,763,751 

1894 ' 

36,081,139 

769,224, 799 

2,352,231 

146,232,811 

3895 

15,893,318 

576,730, 5S0 

2,833,108 

110, 927,834 

1896 

15,124,057 

500,140, 186 

2,278,946 

103,20-;l,457 

■1897 

34,364,667 

452,649,396 

■ 2, ''215, 654 

92, '302, 090 

1:898 

33,960,911 

478,362,407 

2,m282 ' 

96,109,516 

3899 

a3,tkt5,307 

511,074,813 

2,»'4,213 

'95,963,261 

1900 ..................... ; 

13, 537, .624 

■603, '.969, 442 

2,086,027 

111,71.7,092 

1901 '...' 

16,744,723 

'885.200, 168 

2,864,458 ' 

183, 232,209 

1902 1.. 

16,531,224 

WA 935, 178 

2, 757, .017 

166,411,704 


16,557,378 

1, 030,705, 959 

.2, 728, 088 

. 197, 753, 327 

1904 ' 

16,736,059 

1,136,940,298 

2, 767,916 

217, 532, 832 


Imports and apjorfs of horses and muleSy with average pm ices, M9I~190S. 


Year ended 
June 30— ' 

Imports 0 ! horses. ' ' 

Exports of horses. 

Exports of mules. , ■ 

Num- ^ 
1 'ber. 1 

Va.lue. 

Average 

price. 

Num- i 
her. 

Yaluo. 

Average 

price. 

Num- ! 
; ber. 

Value. 

»Average 
price. , 

1892.. ........ 

1893 

1894.. .. 

1895 

1896 

1897 

1898.. ..' 

1599.. 

1900 

.1901 

1902. 

1903'. 

14,074 
15,451 
6, 166 
i3,m)8 
9,991 ' 
■ 6, 99'8 
'3,085 i 
3,042 i 
3, 102 
3, 7S5 
4,832 
4, 998 

$2,455,868 
2, 388, 267 
1,319,572 
1,055, 191 

662.591 
464,808 
414, 899 
551,050 

596. 592 
983,738 

1,577,234 

1,533,796 

$174.50 

154.57 

214.01 

80.56 

I .' ' 66. '32 

I' 66.42 
! 134.49 

181.15 
192.32 
260.43 
326.41 
: 306.88 

3,226 
2, 967 
5,246 
13, 984 
25,126 
39,632 
51, 150 
45,778 
64,722 
82,250 
103,020 
34,007 

$611,1^ 
718,607 
1,108,995 
2,209,298 
3,530,703 
4,769,266 
6, 476,569 
5,444,342 
.7,612,616 
8, 873,845 
10,048,046 
3,152,159 

1189. 46 
242. '20:. 
211.40 
157. 99 
140. 52 
120,64 
■ 120.75 
118.93 
117.62 
107.89 
97. 53 
92, 69 

1,965 
1, 634 
2,063 
2,515 
5,918 
7,, 473 ’ 
8,098 
6,755 
43,369. 
34,405: 
27,586 
4, '295: 

$238,591 
210,278 
240,961 
186, 452 
406, 161 
545,331 
,664,789 
516,908 

,E, '919, 478, 

3. 210., 267 ! 

2. 692., 298 I 
521, 725 : 

$121.42 
128. 69 
116. 80 
' , , 74 . 14 
68. 63 
' 72.97 
■82.09' 

, "76.52 
90.88 
,98.31 
97,60 
■ 121.47 
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Nuiftberj average price, and farm value of horses and mules in the Urdted States Januanj 

i904, hy States. 


States and Territories. 

Horses. 

Mules. 

Niiraber, 

Average 
farm 
price, 
Jan. 1. 

Farm value. 

Number. 

Average 
farm" 
price, 
Jan. 1. 

Farm value. 


123, 773 

8S5. 43 

^10, 573, 812 





64, 268 

79. 96 

5,138,899 





88, 247 

81.42 

7, 184, S07 





140, 332 

88.04 

12 ; 354i 201 




Rhode Inland ..... 

15, 923 

95.00 

1 ' 512 ' 649 




CorineeticTit 

57, 428 

83. 91 

41 819,' 022 




New York 

631, 287 

93. 76 

59,186,681 

t>, S2o 

592. 89 

5353 , 382 

New Jersey — ■ 

95,230 

99.28 

9,454,882 

5,024 

98. 21 

493, 413 

Pennsylvania 

595, 594 

89. 64 

53,391,436 

37, 776 

93. 36 

3, 526, 759 

Delaware 

34, 742 

80. 06 

2, 781, 538 

5,334 

95. 68 

510, 3S0 

Mar viand 

1 12, 260 

76. 61 

10,897,856 

17, 901 

97. 62 

1,747,410 

'VirKinia 1 

259, 907 

68.97 

17,926,388 

41,599 

86. 16 

3, 583, 996 

North Carolina 

160, S14 

81.06 

13,035,058 

139, 428 

95. 65 

13, 33tl, 058 

South Carolina 

73,991 

84. 64 

6,262,562 

105, 537 

99. 59 

10, 510, 088 

Georgia 

121, 922 

94.94 

11,575,478 

195,204 

104. 02 

20, 305, 782 

Florida 

45, 589 

68. 97 

3, 144,392 

15, 118 

97. 08 

1, 467, 072 

Alnbaiiia 

146, 291 

62.79 

9, 185,063 

156, 892 

85. 50 

13, 414, 873 

Mississippi 

247,280 

64.71 

16,002,539 

211, 444 

81. 08 

17, 777, 623 

Louisiana 

181, 255 

57.24 

10,375,510 

134,876 

88. 17 

11, 891, 393 

Texas 

1, 252, 714 

35. 16 

44,047,429 

399,018 

55. 09 

21, 983, 352 

Arkansas 

243, 072 

54.27 

13,225,095 

I 60 ; 106 

74. 82 

11 ; 979 ; 477 

Tennessee 

277,884 

69.97 

19,444,012 

170,824 

81.86 

13, 984,310 

West Virginia : 

170, 737 

70.14 

11,975,475 

9, 9S8 

71.08 

709,992 

Kentucky 

359, 411 

69.34 

24, 921,020 

141,624 

79.26 

11, 225, 703 

Ohio 

801, 932 

83.96 

67,335,165 

16, 291 

80. 84 

1,316,983 

Michigan 

548, 015 

; 88.57 

48,538,005 

2 , GS6 

62. 61 

108, 159 

Indiana i 

642, 567 

1 80.12 

51,482,058 

i 56, 309 

82.24 

4,630,902 

Illmois 

i 1, 120, 276 

SO. 60 

90,297,838 

110,930 

78. 38 

8,69*1, 882 

Wisconsin 

545, 725 

85.50 

40,658,534 

4, 796 

77.47 

371,534 

Minnesota 

675, 202 

74.56 

50,343,952 

8, 164 

72. 21 

589, 537 

Iowa 

1,156, 016 

72.41 

83,712,676 

44, 996 

72. 00 

3,239,722 

Blissoiiri ^ 

801,863 

67.46 

61,093,772 

202, 888 

77.44 

15,710,951 

Kansas 

871, 908 

63.34 ’ 

55, 226, 665 

90, 773 

71.41 

6, 481 783 

Nebraska s 

779,953 1 

60.00 

46,795,623 

47, 182 

70.99 

3,349,436 

South Dakota 

458,096 

56.66 

25,955,764 

6,893 

61.79 

425,946 

North Dakota 

869, 533 

67.93 

25, 101,824 

7, 102 

79.12 

■ 661,919: 

Montana ■ 

244, 104 

36.82 

8,988,890 

3,390 

47.66 i 

161,662 

Wyoming ' 

104,368 

25.73 

2,685,679 

1,406 

59.51 i 

87,243 

Colorado 

203,288 

41.92 

8,521,713 

9, Q98 

57. 61 

624, 099 

New Mexico ... ...... 

115,932 

17.52 

2,031,649 

5,047 

34.81 

375,673 

Arizona 

108,781 

26.83 

2,918,733 

3,701 

47.76 

170,751 

Utah. 

105,309 

42.98 

4,525,673 

2,044 

36.44 

74, 485 

Nevada 

79, 812 

46.03 

3,674,072 

2, 217 

49.75 

110 303 

Idaho 

142, 848 

37.61 

5, 353 ’ 451 

1, 551 

49. 41 

^ t) f 

'VVasliingtoii 

221,328 

66 72 

14, 766 354 

2 ’ 319 

60. 67 

140’,704 
858, 82‘l: 

Oregon 

212. SSS 

51,30 

10 ! 921 *551 

6, 944 

51.* 67 

Caliiorriia, 

307, 009 

65.66 

24, 099 , 139 

67, 081 

72. GS 

4,871,487 

Okkhoma 

344, 037 

49. 93 

17, 207, 124 

61, iS5 

63. 50 

3,SS5,tl88 

Indian Territory' 

184, 618 

39. 4S 

7, 2S9, 190 

41, 395 

61. 50 

2, 545, 067 

United States 

16, 736, 059 

67.93 

1,130,940,298 

2, 757, 916 

i 

7S. 88 

217, 532, 832 
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Uange of prices for horses in Omaha, monthly, lsg9~190S. 


Date. 

Draits. 

General pur- 
poses. 

Southern. 

Western. 

Drivers, 

Low. 

High. 

Low, 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1899. 











Jan miry ... 

$75. 00 

$115. 00 

$35. 00 

o 

o 

o 

$20. 00 

$45. 00 

$10, 00 

$20. 00 

$95. 00 

$225. 00 

February .. 

80. 00 

120. 00 

35. aj 

65. 00 

20.00 

50.00 

10.00 

20. 00 

9.5.00 

225. 00 

Mareli 

90. 00 

125. 00 

40.00 

65. 00 

20. 00 

50.00 

10.00 

20.00 

95.00 

225. 00 

April 

90. 00 

140. 00 

40. 00 

70. 00 

20. 00 

50.00 

10.00 

20.00 

95. 00 

225. 00 

May 

too. 00 

150. 00 

40. 00 

70.00 

20.00 

45.00 

12.50 

22.50 

90.00 

325. 00 

.June 

90. 00 

140. 00 

40.00 

65.00 

15.00 

45. 00 

12. 50 

25.00 

90.00 

325. 00 

July 

90. 00 

140. 00 

40.00 

60,00 

15.00 

45. 00 

15.00 

27. .50 

75.00 

200. 00 

August 

90. 00 

140. 00 

40. 00 

60.00 

15.00 

45. 00 

17.50 

30.00 

75.00 

220. CO 

September . 

90. 00 

140. 00 

40.00 

60.00 

15. OO 

45. 00 

20.00 

40.00 

8.5.00 

175.00 

October 

100,00 

100. 00 

40. 00 

65.00 

20.00 

45.00 

30.00 

77. 50 

90.00 

21,5. 00 

November . 

90.00 

150.00 

40. 00 

60.00 

20. 00 

50. 00 

30.00 

65. 00 

90.00 

825. 00 

December.. 

100.00 

160. 00 

35.00 

60. 00 

20.00 

55. 00 

29. 00 

45. 00 

90, 00 

300. 00 

1900. 








■ ■ 



.Tarmary ... 

75. 00 

135.00 

55.00 

85.00 

20.00 

45.00 

10.00 

20. 00 

95. 00 

225. 00 

February . . 

80. 00 

150. 00 

55.00 

90. 00 

20, 00 

50. 00 

10. 00 

20.00 

95. 00 

225. 00 

March 

90.00 

165. 00 

65.00 

90. 00 

20.00 

50.00 

10.00 

20. 00 

95.00 

225.00 

April 

90.00 

175.00 

60.00 

100.00 

20.00 

50.00 

10.00 

20. 00 

95.00 

225.00 

May 

100. 00 

150. 00 

05.00 

105. 00 

20.00 

45.00 

12.50 

22.50 

90.00 

325.00 

Juno 

90.00 

140.00 

40. 00 

65.00 

15.00 

45. 00 

12.60 

25. 00 

90.00 

326. 00 

July 

90.00 

140. 00 

40. 00 

60.00 

15.00 

45.00 

15. 00 

27.60 

75.00 

200.00 

August..... 

90.00 

140. 00 

40. 00 

60.00 

15.00 

45.00 

17.50 

30.00 

75. 00 

220.00 

September . 

’90. a) 

140, 00 

40.00 

00.00 

15.00 

45.00 

20.00 

40. 00 

85.00 

175. 00 

October 

100.00 

160. 00 

40,00 

65. 00 

20.00 

45. 00 

30.00 

77. 50 

90. 00 

215. 00 

November . 

90. 00 

150. 00 

40.00 

60.00 

20.00 

50.00 

12.60 

45. 00 

90.00 

32.5.00 

December. . 

100.00 

160. 00 

35. 00 

60.00 

20.00 

55.00 

12.50 

40.00 

90.00 

300.00 

1901. 











January — 

90. 00 

150. 00 

55. 00 

85.00 

25.00 

60. 00 

10. 00 

30.00 

95. 00 

225. 00 

February . . 

95.00 

160. 00 

55.00 

90. 00 

25.00 

60. 00 

10.00 

30.00 

95. 00 

225. 00 

March 

90.00 

165, 00 

55. 00 

90.00 

20.00 

55. 00 

10.00 

30. 00 

95.00 

225. 00 

April 

90.00 

200. 00 

60.00 

100. 00 

20.00 

50.00 

10.00 

35.00 

95. 00 

225. CK) 

May 

100.00 

200, a) 

65. 00 

105. 00 

20.00 

45,00 

12.50 

35.00 

90.00 

325.00 

June 

90.00 

150.00 

40.00 

80.00 

20.00 

4,5.00 

12.50 

40.00 

90.00 

325.00 

July 

90.00 

160.00 

40.00 

80.00 

1,5.00 

45.00 

10.00 

. 45. 00 

75.00 

200. 00 

August 

90.00 

160.00 

! 40.00 

80.00 

15.00 

1 45. 00 

5.00 

40.00 

75.00 

220.00 

September . 

' 90.00 

' 175.00 

‘ 40,00 

80.00 

15.00 

! 45. 00 

S.W 

50.00 

85.00 

175. 00 

October 

100,00 

175.00 

40.00 i 

80.00 

20.00 

45.00 

10,00 

60. 00 

90.(30 

21,5.00 

November . 

90.00 

: 160.00 

40.00 ' 

80.00 

20.00 

50.00 

10.00 

45. 00 

90.00 

32,5.00 

December. . 

100.00 

160. 00 

45.00 

85.00 

20.00 

55.00 

12.50 

40,00 

90. 00 

300. GO 

1902. 







i 

I 



January — 

90.00 

175.00 

55.00 

8.5.00 

35. 00 

80.00 

10.00 

50.00 ^ 

95. 00 

225. 00 

February . . 

95.00 

185. 00 

60.00 

100.00 

3,5. 00 

SO. 00 

10.00 

50.00 

95. 00 

225.00 

March 

100. 00 

200. 00 

60.00 

100. CX) 

35. tX) 

80.00 

10.00 

50.00 

95.00 

225. 00 

April 

100.00 

225. 00 

60.00 

110. 00 

30. 00 

65.00 

10.00 

50.00 

100.0) 

250. 00 

May 

100. 00 

250, 00 

65. (X) 

105. 00 

25.00 

60.00 

12. .50 : 

60.00 

90. 00 

325. 00 

June 

90. 00 

200. (X) 

60.00 

90.00 

20. 00 

45.00 

12. 50 : 

60.00 

90.00 

325. 00 

July...'..... 

90.00 

175. 00 

40. 00 

80.00 

15. 00 

45. 00 

10.00 

65.00 

75. 00 

200.00 

August 

90.00 

175.00 

40.00 

80. 00 

15.00 

45,00 

10.00 

80. (K) 

75.00 

220.00 

■September . 

90.00 

175.00 

40.00 

80.00 

15.00 

45.00 

10. 00 

100.00 

85. a) 

175.00 

October . . . - 

100,00 

175.00 

40.00 

so, 00 1 

20.00 

46,00 i 

10.00 

100. a) 

90.00 

215. 00 

November , 

90,00 

160. 00 - 

40. OO 

80.00 ! 

20.00 

65.00 i 

10. 00 1 

80.00 

90. 00 

325. 00 

December.. ^ 

100. 00 

185.00 

45.00 

85.00 

20.00 

70.00 

12.50 1 

60.00 

90.00 

800. 00 

1903. 











January 

90, 00 

175. 00 

t50.00 

80.00 

35. 00 

70.00 

10.00 

60.00 

95. 00 

225.00 

February . . 

95.00 ' 

185. 00 

60.00 

100.00 

35.00 

75.00 ! 

10.00 

50.00 

95.00 

225. 00 

March 

100.00 

200, 00 

60.00 

110.00 

35.00 

70.00 

10.00 

50.00 

ICH). 00 

230.00 

April 

100.00 

250. 00 

60.00 

110.00 

30.00 

65.00 

10.00 

60.00 

100.00 

2,50.00 

May 

110. 00 

250. 00 

65. (X) 

105.00 

20.00 

55,00 

12.50 

60.00 

100.00 

350.00 

June ■ 

90. 00 

200,00 

65. 00 

100.00 

15.00 

40.00 

12. 60 

65. 00 

100. (X) 

375. 00 

July 

90.00 

175. 00 

50.00 

80.00 

15.00 

45. 00 

10.00 

65.00 

75.00 

275. OO 

August . . . . . 

90.00 

175. 00 

45.00 

80. 00 

15.00 

45.00 

10.00 

90.00 

75.00 

220.00 

September . 

90.00 

175.00 

40.00 

80.00 

15.00 

45.00 

10.00 

100.00 

95.00 

200.00 

October 

100.00 

180.00 

40.00 

80.00 

20.00 

4,5.00 

10.00 

100.00 

90, 00 

215. 00 

November . 

90.00 

160,00 

45.00 

85. 00 

20.00 

60.00 

10. 00 

80.00 

moo 

325.00 

December. . 

100.00 

185.00 

45.00 

85.00 

20.00 

60.00 

12.60 

o 

8 

100.00 

300, OO 


Carriage 

teams. 


Low. High. 


$200.00 $300.00 

200. 00 300. 00 

200. 00 300. 00 

200. 00 300. @0 

300. 00 450. 00 
3C/0. 00 450. 00 

200.00 325.00 

210.00 420. CK) 

215. 00 300. 00 

175.00 435.00 

230. 00 370. 00 

200. 00 375. 00 


200. 00 300. 00 

200. 00 300. 00 

200.00 300.00 

200.00 300.00 

300.00 450.00 
SIX). 00 450. 00 

200.00 325.00 

210.00 420.00 

215.00 360.00 

175.00 435.00 

230.00 370.00 

200.00 375.00 


200.00 300.03 

200.00 300.00 

200.00 3(X!.00 

200. 00 400. 00 

300. 00 450. ®0 

300.00 4,50.00 

200.00 400. ®0 

210.00 420.00 

215.00 360.00 

175. 00 435. 00 
23(3. 00 370. m 

200.00 376.00 


200. 00 350. 00 

200. 00 350. 00 

200. 00 350. 00 

2a). (X) 500. ®0 

SOO. 00 500. 00 

300. 00 450. 00 

200. 00 400. 00 

210.00 420.00 

215. 00 360. 00 

175. 00 4S5. 00 
230. OO 370. @0 
200. OO 375. 00 


200. 00 350. 00 
2a). ro 350. Of) 

200.00 400.00 
200. (X) fiOO.ftO 
250. OO 560. 00 
30). a) 450.00 

200. 00 400. 00 

210.00 420.00 

215. 00 300. 00 
200. OO 435. 00 

225.00 370.00 

200.00 375.00 



602 YEISBOOK OF THE DEPARTMENT OF AGRICULTUEE. 


CATTLE AND DAIRY PRODUCTS. 


Xumha' and farm value of milch cows and other caltle^ ISSO to JD04> 


18S2 

l^SI 

1S^5 

1SS7 

38SS 

1SS9 


lSi4 

1S92 

1594 

1595 
I89G 
1S97 
ISyS 
1^9;) 

1901 

1902 

1903 
' 190-1 


Milch co-ws. 


Other caitlc. 


Janiii;'iry- 1— 


Nuiaher, 


Value. 


Muriiher. 


12,027,000 
12,30S, 653 
12,011,632 
33, 125, 685 
33,501,206 
13,904,722 
14, 235, 388 
14,522,083 
14,8.36,414 
15,208; 625 
15,952,883 
16,019,591 
16, 416, 351 
16,424,087 
16,487,400 
16, 504, 629 
16, 137, 586 
15,941,727 
1.5,8 10, 8.S6 
15,090,115 
16,292,360 
16. 833, 657 
16: 696, 802 
17,105,227 
17,419,817 


?r270,S99,420 
296,277,060 
326,489,310 
396, 575, 405 
423,486,649 
412,903,093 
389,985,523 
378,789,589 
366,252,173 
360,226,376 
353,152,133 
346,397,900 
351,378,132 
357,299,785 
358,998,661 
362,601,729 
SG3, 955, 516 
369,239,993 
434.813,826 
474,233,925 
514,812,106 
505,093,077 
488,130,324 
516,711,914 
508,841,489 


21, 231, GOO 
20,938, 710 

23. 280. 238 

28. 0- 16, 077 

29. 0- 16, 101 
29, (S66, 573 
81,275,242 
33,511,750 
34, 378, 363 
3.5, 032, 417 
36,849,024 
36, 875, 618 

37. 651. 239 

35. 951.196 
36,608, 168 
34,36-1, 216 
32, 085, 409 
30, 508, 40S 

29. 264. 197 
27, 994, 225 
27, 610, 054 
45,500,213 
44, 727, 797 
44,659,206 
43, 629, 498 


Value, 


§341,761,15-1 
362,861,509 
463, 069, 501 
611,5-19,109 
6S3, 229, 054 
694, 382, 913 
661, 956, 274 
663, 137, 926 
611, 750, 520 
597,236, 812 
560, 625, 137 
544, 127, 90S 
570, 7-19, 155 
547, 8S2, 204 
536,789, 747 
482, 999, 129 
508, 928, 416 
507, 929, 421 
612,296,634 
637,931,135 
689,486,260 
906,644,003 
839,126,073 
824,0/>1-,902 
712,178, 134 


Imports cend exports of Ihx cattle iviih average jyrices, lS9d to 1903. 


Year eiilod June 30— 

Imports. 

.Exports, 

Number. 

Value. 

Average 

price. 

Number. 

Valm -e 

'Average 

P'rke, 

1892 

2,168 

§47,466 

§21.89 

S94,607 

§35,099,095 

,--188/91 

1893 ; 

3,293 

45,682 

13.87 

287, 094 

26,032,428 

90. 68 

1894 

1,592 

18,704 

11.75 

359,278 

33,401,922 

93.14 

1895.. 

149,781 

765,853 

5. IX 

331, 722 

30,603,796 

92. 26 

1S96-... 

217,826 

1,609,856 

6.93 

'372,4.61 

34,560,672 

92. 79 

1897'.,.................. 

328,977 

2,589,857 

7.87 

892, 190 

36, 357, 451 

92. 70 

IS9S'.. - 

291,589 

2,913,223 

9.99 

439,255 

37. S27, 500 

81:;. 12 

1899 ' 

199,752 

2,320,362 

11.62 

389, 490 

30,510,833 

78. 35 

liii» 

iSl, OOt? 

2, 257, 694 

12.47 

397, 286 

3U, 635, 153 

77 . 11 

19 Jl 

14,6.022 

1,931.433 

13.23 

459. 2IS 

37,566,980 

SI. HI 

lB(r2 

1 96. 027 

1 . iJOS. 722 

16.75 1 

i 392;SS.l i 

2!) 902 212 i 

70. 11 

19C3 : 

1 

66, 166 

1.161,548 

! 

17.56 ! 
j 

' 402. ITS I 

29^848:936 

j 

: -74.22 
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Numher^ average prke^ and farm value ofcaMc in the United Staies on Jamumj t, ID04. 


Stak’S! and Territories, 

Milch cows. 

Other cattle. 

NiimlK.*r. 

Average 
hi nil 
jirico, 
Jan. 1, 

Farm value. 

Number. 

Average 
larni 
prii-e, 
Jan. 1. 

Funn value. 

Maine 

1S5,4W 

$29, 91 

$5,545,822 

122, 440 

$15. 74 

$1, 926. G43 

New Ham pal lire 

TM,U0i 

31.01 

3,873,273 

102, 210 

15. 33 

1, OOf ,;. 520 

Vermont - . . 

2SS, 197 

26.32 

7, 585, o45 

223, 631 

J.3. 73 

3, 070, 176 

Massachusetts 

188,740 

40.40 

7, 625,096 

94,334 

17.11 

1,614,356 

Rhode island 

25,723 

40.10 

1,031,492 

10, 549 

19. 25 

203, 020 

Connecticut - 

129,5<)7 

39. 50 

5-, 117,896 

86, 609 

20. 87 

1, 764, 493 

New York 

1,655,323 

35.49 

58,747,591 

9.36, 300 

18. OS 

16,924,1.8-4 

New Jersey 

179,241 

39. 04 

6,997,569 

82,061 

20.33 

1, 6{)S, 489 

.Peivnsyivania 

1,ON5,071 

3^1.08 

35,956,820 

798, 449 

21.83 

17,431,341 

Delavv'are 

34, 779 

33. 91 

1, 179,356 

21, 390 

17. 61 

376, 622 

MfU’vland 

148, 912 

29. 63 

4,412,263 

132, 652 

18. 49 

2, 452, 653 

Virginia. 

255,280 

24. 76 

6,320,733 

436, 189 

17. 04 

7, 431,780 

North. Caro-lirni 

197,431 

22. 36 

4,414,557 

298, 539 

10. 7i 

3, 206, 759 

South Carolitui 

110. S12 

24. 48 

2, 712,676 

176, 603 

11. 17 

1.972,444 

Georgia 

280,096 

22. 68 

6,352,577 

635, 404 

11.36 

7,219,407 

Florida 

86,149 

23.38 

2,014,164 

522, 526 

9. 09 

4,749,132 

Alaharaa 

232,444 

19. 57 

4,548,929 

379, 353 

7.70 

2, 922, 797 

Mississippi - 

269,311 

22.38 

6,027,180 

423, 132 

9.60 

4,060,881 

Louisiana 

168,000 

24. 39 

4,097,520 

404, 945 

10. 29 

4,168,908 

Texa,s 

821, 991 

19. 66 

16,160,343 

8,087,989 

10. 13 

81,928,093 

Arkj'j.naas 

278, 0S2 

18. 39 

5,113,928 

468, 064 

7. 65' 

' 3,587,246 

Tennessee 

285, :188 

22. 23 

6,344.064 

433, 557 

11. 43 

4,954,470 

West Virginia 

182,201 

28. 66 

5,221,881 

345, 209 

20. 64 

7, 123, 727 

Kentucky 

295, 584 

25. 05 

7,404,379 

488, 561 

16. 64 

8,131,271 

O'lrlo 

782,866 

33. 17 

25, 967, 665 

1,151,323 

21.37 

2l,6tki,063 

Michigan ' 

550, 643 

32. 79 

IS, 055, ,584 

729, 077 

16.71 

i2,180',4C6 

Indiaiia 

553,115 

30. 57 

16,908,726 

S95, 583 

21. 13 

18,019,826 

Illinois 

1,005; 4.84 

33.81 

33,995,414 

1,683,709 

24.78 

41,714,062 

Wisconsin 

1,003,944 1 

31. 00 

32,982,264 

1,137,211 

14.59 

16,693,165 

Minnesota 

820,439 

25. 45 

20,880,173 

■932,481 

11.41 

10,636,253 

Iowa 

3,3r)3,094 

29. 09 

I 39,652,404 

1 3,502,532’ 

22.10 1 

77, 395,457 

Missouri ■ 

581, 415 

26. 04 

15,140,047 

! 1,419,132 

19.40 

27,525,913 

Kansas 

699,240 I 

24. 91 

17,418,218 

2, 004, 174 

18.90' 

49, 228,000 

Nebraska 

6:19,839 j 

26.53 

17,210,229 

2,355,019 

17.48 

41, 1,8*1,298 

South Dakota 

3-86,253 

24. 93 

9,029,237 

1 1,485,417 

IS. 19 

27,013,343 

North Dakota 

183,3tI2 i 

28. 89 

5,29r5,461 

1 610, 923 

17. 55 

10, 719,863 

Montana 

53,951 

36. 20 

1,053,026 

1,059, 045 

19.42 

20,563,797 

W'yom.ing 

19,391 

32. 90 

639, 127 

804,021 

19,60 

15,760,416 

.Colorado 

121,775 

30. 06 

3,660,556 i 

1,260,674 

16.45 

20,7;-:3,666 

*Nr 0 \XT TVT A 'v 1 

19 590 

31. 30 

613,167 j 

016, 095 

14.55 

13 330' 466 

Arizona 


35’. 91 

67?’, 119 ' 

55G; Sli 

ILSO 

9, 633,401 

Utah 

it9,496 

30. 93 

2,149,511 

251, 783 

17.39 

4,378,504 

Nevada 

16, 170 

S3- 62 

592, 145 

382,373 

22. 34 

8,511,141 

Idaho 

57,327 

31. 2S 

1,793,1.89 

351,226 


6,:->10,761 

Washi.ngtoii 

1.54,454 

33. 41 

5,160,308 

297,513 

19.08 

6,676,810 

Oregon 

130, 199 

30. 06 

4,094, 142 

575,744 

16.26 

9, 354,028 

Cal,ifor,nia 

344,232 

SB. 55 

13,270,144 

1, 089, 532 

21.98 

20,944,2.14" 

Oklaboma 

1,88, 016 

21. 05 

3,970,367 

1,361,999 

■ 14.06 

ITOllhMa 

Indian Territory ...... — 

101,447 

22.64 

2,296,760 

fd0,582 

13.18 

6,705,420 

United States 

37,419,817 

29. 21 

508,841,489 

43, 629, 498 

16. 32 

712,, 178, 134 
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Wholesale prices of cattle per 100 pounds, 1S99 to 1003. 


Date. 

Chicago. 

Cincinnati. 

St. Louis. 

Oma.ha. 

Inferior to 
prime. 

Fair to me- 
dium. 

Good to (;lioi(a!! 
native steers. 

Native beeves. 


Low. 

High, 

Low. 

High. 

Low. 

Higli. 

Low. 

High. 

1SS9. 





1,000 to 1 

,200 lbs. 




S2J)0 


?FS.25 

^4. 00 

U. 25 

$5. SO 

83. 75 

85. 50 

Februarv 

iso 

6.30 

3.40 

"4.00 

4. 10 

5. 75 

3.75 

5, 50 

Marcli..' 

2.70 

5.90 

3.40 

4.35 

400 

5. 00 

3. 85 

5. 40 

April 

2.70 

5.90 

3.35 

4. 25 

4. 10 

5. 25 

4. 00 

5. 50 

5,1 iiY ' 

2, 70 

5. 75 

3.50 

4,50 

4 00 

5. 10 

4. 25 

5. 50 

Jiirie 

2. SO 

5.70 

3.50 

4.50 

4.00 

5.40 

4. 00 

5. 50 

Julv 

2. SO 

6.00 

3.50 

4. 15 

4.10 

5. 50 

4 00 

5. 80 

Augiirt 

2. 80 

6. 65 

3.75 

4.35 

400 

5. 85 

4 00 

6. 25 

September 

2. SO 

6.85 

3.25 

4. 15 

4 10' 

5. 90 

4 00 

6. 15 

October 

2. SO 

7.00 

3.00 

4.35 

4.00 

5.80 

■ 4. 25 

6.30 

bxt 'vein her 

2. SO 

6.90 

3.35 

4.25 

4 00 

5. 70 

4 50 

6. 06 

December 

2.80 

7.00 

3.40 

4.40 

4.00 

6. 00 

4 00 

7. 25 

19(K3. 

i 




A, 000 to; 

.,400 lbs. 



January 

2. 25 

6.00 

3.25 

4.25 

4.20 

6. 00 

400 

6. 25 

Februarr 

2.25 

6. 10 

3, 35 

4. 35 

4 20 

5. 75 

3. 75 

5.55 


2. 25 

6. 05 

3. 40 

4.50 

4. 55 

5. 50 

3. 75 

5.20 

April 

*2. 125 

0. 00 

3. 75 

4. 65 

4. 50 

5. 75 

3.75 

5. 25 

Mav 

2.50 

5. SO 

4 . 10 

4.70 

4.50 

5. 50 

4. 00 

5.30 

June. 

2.25 

5 . 00 

4.00 

4.60 

4. 40 

5.00 

4.00 

5. 40 

Jnlv 

2.25 

5. 75 

3.75 

4.50 

4 25 

5. 70 

4.00 

5.50 

Aujiiiist 

2.25 

6. 10 

3. 65 

4. 60 

' 4, 25 

6. 00 

400 

6.80 

September 

2.25 

6.00 

8.75 

4. 60 

I 4 20 

6.85 

3.76 

5. 70 

October ■ 

1.75 

6.00 

3.10 

4. 40 

4 10 

6. 85 

3.75 

5. 50 

Kovember 

i 1. 75 

6.00 

3.00 

4.15 

4 00 

5.85 

3.76 

6. 50 

December 

! 1.75 


! 3.00 

1 4. 35 

4 10 

6. 60 

3.50 

7.50 





i 





January 

2.70 

6.15 

8.25 

1 .4.35 1 

4. 75 

5.60 

3,50 

5. 35 

Februarv 

2. 70 

6.10 

3. 15 

4.15 i 

4.75 

5. 65 

3.50 

5. 80 

March 

2.70 

6.25 

3.15 

4.25 

4 75 

5. 60 

3. 75 

5,40 

April 

1 2.70 

6. 10 

3.35 

4.60 

4 75 

5.85 

3.75 

6.45 

May 

2.70 

6.10 

8.60 

4.65 

4 80 

6.00 

3.75 

5. 60 

June 

2. 70 

6.55 

3, 75 

4.40 

5. 00 

6,00 

400 

6.90 

July,..., 

i 2,20 

6.55 

3.25 

4.25 

4 75 

6.35 

4.00 

6. 75 

August 

2.20 

6.35 

3.00 

4.50 

5.00 

6. 35 

4.00 

6.90 

September.'.., 

2.20 

6.60 

3.15 

4.25 

5.00 

6, 40 

4. 00 

6.25 

October i 

2.20 

6.85 

3.00 

4.25 

5.50 

6.75 

4.00 ' 

6.40 

v€';mber 

2.10 

6.90 

3.00 

4. 15 

5.50 

v.po 

4 00 

7.25 

DeC'cm'ber. 

2.10 

7.00 

3.25 

4.60 

5.50 

8,25 

3.50 

6. 86 

' 1'902. ' 









January. ,■ 

, 2.20 

7.75 

8.75 

465 

6.10 

7,00 

'3; 40 

""''"■'6.;6$ 

Februarv 

2.25 

7. as 

3,65 

475 

"6.35, 

6.60 

3.50 

'■ 6.'25 

51 arch 

. 2.35 

7. as 

3.75 

5.25 

6,40 

■6.75 

4. 00 

6.70 

April 

. 2.35 

2. SO 

7,50 

7.70 

4, 25 
4.10 

5.40 

6. 95 
6. 90 

7.10 
7, 50 

450 
4. 35 

7.00 
7. 40 

Jurio 

!j 2^35 

s! so 

3 ! 25 

5 ! 25 

7. 50 

S.OO 

4. 25 

7. 85 

JUsV ’ 


S. 85 

3. 15 

5, 25 

7. 50 

S. 35 

0 , 00 

8.15 

August 

!i 2.40 

9,00 

3.25 

5.25 

7. 40 

S. 75 

5. 00 

8. 15 

September 

o 

S. 85 

3.00 

4 40 

6. 60 

S. 00 

4. 15 

7. 85 

Ociober 

i.'90 

S. 75 

2.90 

425 

6. 35 

7,10 

4.50 

7. 25 

November 

2. 00 

7.40 

3.00 

4. 15 

5. 15 

7. 25 

3. 20 

6. 00 

December 

2.00 

14. 50 

3.00 

4.25 

5. 25 

6.00 

3. 00 

0. 25 

1?G3. 

January 

2.00 

6. 85 

3. 15 

4.35 

5. 10 

6. 75 

3. 35 

5. 10 

Felyruarv 

2. 35 

6. 15 

3, 10 

4.25 

8.10 

5. 25 

3.15 

5.15 

March 

2.50 

5, 75 

3. 35 

4,40 

5. 10 

5.40 

3. 45 

5. 35 

April 

2.50 

5.80 

3. 75 

4. 40 

5.10 

5. 60 

3 . 26 

5. 25 

May 

2.50 

5. 65 

3.25 

4.40 

5. 00 

5. 50 

3,S5 

5. 16 

Juiie 

2.25 

5.65 

3.00 

4.40 

5.10 

L 25 

3. 75 

5. 30 

July 

2. 25 

5.65 

2.85 

4. 10 

5. 15 

5. 35 

3. 65 

5. 35 

Aug'ust ... 

2 ! 15 

6. 10 

2.50 

4. 00 

5.25 

5. 55 

3,85 

5.75 

September ' 

2.00 

6. 15 

2.25 

3.75 

' 5.60 

5. 70 

3.60 

5- 75 

October 

1. 65 

6.00 

2.50 

3. 65 

5. 40 

5. 55 

3. 90 

5. 50 

November 

1.50 

5.85 

2.35 

3. 40 

5.15 

5. 40 

3.00 

5.80 

December 

1.50 

8.35 

2.35 

3,75 

5. 10 

6.00 

2. 65 

5.30 
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'Wholemle prices of hutter per pou7id in leadmg dties of the United States, 1SS9-1903. 


Date. 

New York. 

Giucinnati. 

Chicago. 

Elgin. 

Creamery 

extra. 

Creamery. 

Creamery 

firsts. 

Creamery 

extra. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

189D. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Jannarr 

19 

21 

16 

IS 

14 

201 

18 

201 

Febrmiry 

19 

25 

17 

20 

14 

211 

20 

22 

March 

20 

22 

19 

20 

17 

21 

20 

201 

April 

17 

21i 

18 

19 

1'4 

21 

17 

201 

May 

16.1 

19 

16 

17 

14 

181 

16 

IS 

June 

18 

m 

17 

IS 

16 

18 

18 

18 

July 

17-1 

181 

161 

IS 

151 

18 

171 

18 

August 

171 

21 

161 

20 

151 

20 

18 

. 20 

September 

201 

23 

18 

20 

171 

221 

21 

22>.J. 

October 

231 

24 

18 

20 

IS 

23 

231 

231 

November 

21 

27 

18 

24 

19 

26 

241 

261 

Decciaber 

261 

as 

21 

24 

21 

27 

26 

27 

19C0. 









January 

24 

30 

21 

27 

22 

29 

24 

29 

■February 

24 

26 

21 

22 

21 

24'1 

24 

24 

March 

23-1 

26 

21 

22 

21 

24'1 

24 

241 

April - 

17-1 

23 

16 

20 

151 

231 

18 

221 

M*ay 

18.1 

191 

16 

18 

I5l 

191 

191 

191 

June 



16 

18 

161 

19-1 

18 

191 

July 

19 

20 

17 

18 

17' 

19i 

19 

19 

August 

181 

21 

17 

20 

17 

21 

191 

211 

September 

21 

22 

18 

21 

m 

21-1 

201 

21-1 

October 

201 

22 ; 

IS 

21^ 

17 

22 

201 

22 

November 

221 

27 

20 

25 

18 

251 

22 

26 

December 

25 

26 

23 

24 

20 

24 

241 

25 

ISOl. 









January 

21 

25 

IS 

24 

15 

23 

21 

241 

February 

22 

24 

18 

22 

16 

23 

2i 

231 

March 

22 

231 

19 

21 

IS 

23 

211 

231 

April. 

18 

21 

17 

20 

16 

201 

20 

21-1 

May 

IS 

18 

17 

13 

15-1 

181 

181 

isi 

June 

19 

191 

17 

19 

16 

19 

IS'l 

19 

July 

IS 

19 

17 

19 

16 

20 

19 

20 

August 

20 

21 

17 

19 

17 

201 

20 

21 

September... — ' 

20 

221 

18 

20 

16 

^ 21 

20 ' 

21 

October 

1 21 

2*21 

20 

21 i 

17 

00 

211 

,22 

November 

! 02-?. 

251 

22 

23 1 

IS 

241 

22 

241 

December 

24 “ 

251 

22 

23 1 

20 

241 

241 

'241 

IJOJ. 









January 

0*3 ^ 

26 

22 

23 

20 

24 

24 

241 

February 

26 

30 

22 

26 

20 

29 

2.5.1 

29 

March ’ 

27 

30 

23 

24 

22 

28 

26 

28 

April 

22 

33 ’ 

23 

27 

IS 

31 

22 

30 

May ' 

001 

26 : 

19 

20 

19 

23 

22 

22 

June ' i 

211 

221 

19 

20 

181 

22 

21 : 

22 

July... ■ ; 

201 

21f 

18 

21 

18s 

' 211 

20 i 

21 

August... ' 

19 

'201: 

17 

19 

10 

20 

. 19 

20 

September 

191 

23. i 

17 

211 

17 

221 

19 ! 

221 

October ' 

221 

25 

201 

221 

19 

241 

: - 221 

241 

November 

25 

281 

211 

25 

211 

27 

i 24i: 

27 

December..... 

28 

30 

25 

27 1 

23 

281 

, 28 i 

29 

1903. 




1 



' ' ' i 


January 

281 

281 

22 

27 

20 

28' 

' '25 

29 

.February 

26 

28 

22 

25 

20 

271 

25'. 

27' 

March 

27, 

291 

24'1 

26 

24 1 

m 

271 

28-1 

April.... 

221 

291 

191 

26 

21 ! 

281 

-221 

i - 28'1 

May' 

22 

23 

171 

201 

17 1 

22 

■ 20 

i ' '221 

June 

201 

221 

18 

21 

18 1 

22 

' 20 

' '' ',22 

July 

19 

201 

151 

20 

17 

20 

18'!' 

' 20 

August... — ' 

19 

19f 

161" 

18.1 

16 ! 

19 

181 

; 191 

September 

19| 

21| 

161 

20 

17 1 

2'11 

191 

' ' 21'1 

October 

20 

22 I 

18 

20 

17 

211 

201 

' ' 211 

November ' ' 

221 

251 

19i 

221 

18 

241 

22 

24 

December - 

23 

251 

2U 

231 

19 

25 

, 24 

i ■ 

1 ' "25 
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Wholeiulc prices of crtceee pu'i' pound hi h'Mdlwj cities of the Uniled Sli.ites, 1899- ISOS. 


\ 

Me w York. 

Omci'ruiati. 

Cli icago. 

St. L. 

;)uiK. 

Date. 

September^ 

colored. 

Factory. 

Young 

America.^. 

Full ereain. 


Low. 1 

High- 

Iajiv. 

High. 

Low. 

High. 

Low. 

High. 

1S09. 

Osnta. 

Ccnls. 

CcNfS. 

Cents. 

CL'lliS. 

Cents. 

Ccnls. 

Cents. 

,T Ti ] ] ■"1 ■’T .. _ 

101 

lOi 

lOi 

m 

101 

11 

.104 

11 

February 

10 ^ 

11 

104 

m 

104 

H 

11 , 

n 


11 

12 | 

11 

12 } 

10 

12 

11 

Hi 

April 

12 

121 

11 :’.- 

12 | 

Hi 

12 | 

124 

12 i 

May 

H 

12 

9i 

12 

91 

HI 

104 

12i 

June 

7 1 

S5i 

S 

10 

7| 

94 

9 

91 

July 

8 

9i 

Si 

9i 

84 

9 

9| 

10| 

All, a list 

9| 

Hi 

9 

11 

S| 

10 

101 

lOi 

September 

III 

111 

10 

12 

10 

Hi 

111 

124 

October 

12 

121 

12 

12i 

11 

12| 

13 

13 

Xoveraber 

121 

12| 

12i 

12i 

11 

12 

' 12 

13 

December,.. ! 

1900. 

12^ 

13 1 

12 

12i 

11 

12i 

124 

124 

i 

January 

12| 

13 

12 

121 

9 

■ 124' 

124 

121 

'Febriiary 

125 

. 13| 

12 

12i 

9 

124 ' 

124 

124 

Mareh 

13|- 

131 

13i 

12 

121 

I 9 

12.4 

12.4 

124 

April 

11 

12 

12i 

i 8i 

124 

12 

124 

May 

9| 

11 

9 

, Hi 

Si 

■10 

10 

HI 

JUIiO 

9| 

10 

1 . Sh 

9 i 

SI 

10’ 

10 

101 

July 

9 

9;’- 

! 8i 

9i! 

8 

loy 

104 

lOi 

Aiiaiur 

9| 

lOt' 

! Si! 

lOli 

8 

I'H! 

.101 

12 

Septemljer 

12 

, 121 

1 10 i 

lOi 

10 

Hi 

10| 

Ilf 

Oetijber 

lOil 

! Ill 

! lOi 

Hi 

10 

Hi 

Ilf 

12 

Kovember 

10| 

1 11 

i 101 

11 

10 

111 

Hi 

HI 

Beeeuiber 

11 

i Hi 

101 

11 

10} 

10;^ 

i 

114 

114 

January 

111 

12 

11 

12 

104 

Hi 

114 

Hi 

FebniaTT 

12 

12i 

Hi 

12 

Hi 

Hi 

11 ' 

14 

March 

12 

121 

Hi 

12 

11 

1 111 

12 

12 

April 

111 

12i 

11 

12 

Hi 

Hi 

H 

12 

May 

Bh 

9i 

81 

12 

- lOi 

i Ilf 

10 

11 

June , 

0 

91 

Si 

9i 

9 

I 104 

10| 

10 

101 

July ' 

' 9 

i 9i 

8i 

9i 

9i 

10 

.Hi 

August,,...' 

n 

i 91 

9 

10 

10 

104 

n 

III 

September ... 

n 

101 

9i 

10 

10 

101 

104 

314 

October — 

10-] 

i 101 

9i 

101 

10 

101 

lOi 

314 

XoTemter 

lOi 

i 101 

10 

lOi 

91 

10| 

101 

114 

Becemte', . ' 

1902.' ' 

January..... 

Februaiy 

10 

■ 111 
111 

HI 

: ■ HI 

i ■ 12| 

10 

! ■ 10, 

,• ' ■■ 101 

lOi 

11 

; ■ ■ 111 

10 

' 10| 
: ' '101 

. 101 

A' 111 
: 124 

, 101 

'",>'101 
' '',-'121 

Hi 

114 

13 

March 

22| 

: 131 

131 

■ 

11 

HI 

I . HI 
r! 13 

12| 

13' 

14 

144 

1 i 

April 

1 13 

1 0 ’ 

11 

121 

1*V 

13 

13f 

1*10 


; .llV 

J-rJ 

‘A 

3 ]!b 

3 A 

'' .ilM4 

10| 

121 

i 11 

Hi 

Jlilv 

ih 

i 10^ 

I Kr, 

30; 

■' hh 

1 ](>,,; 

: Hi 
Hi 

11 4 
Ilf 

Aligns!' 

di 

: 10^ 

10.; 

: liJ 

! lid 

I ii" 

Set)!* mber 

10 

i 

i lib 

1 lt>i 

■i KO' 

Hi 

: iH 

12 

Octolier 

12 

I2i 

11 

1 121 

i Hi 

IH 

1 11 ,^ 

12| 

MovvuF.icr 

TIOj r'J i.i?* 

129 

13 

! 13 

13’. 

i 12 
12 

i 121 

1 *i 

Hi 
1 1 ! 

12 

1 121 

134 

1 4 

Ju/UeV .11-1 A- 1 

1903. 



. 

i 

i 

11 A- 

J .04 

, 

J "i 

j 

Jiiniinry 

14 

14 

f 12i 

I 12| 

1o 

131 

j 14 

Hi 

February 

March 

1 141 

i Hi 

144 

15' 

12i 

12i 

12i 

12i 

12-1 

124 

13 

]3| 

HI 
1 HI 

h| 

Hi 

April 

May 

! 15 

‘ lU 

15 

121 

12i 

■ 12.^ 

12i 

124 

124 

104 

101 

13| 

13| 

lUi 

i 134, 

i 12|| 

' ' Hi 

Mi 

141 

June 

104 

101 

u" 

H-i 

111 

July 

10 


101 

10 

10* 

i 101 

1 HI 

12 

August-' 

10| 

lO-i 

lOi 

104 

9 

n 

i HI 

12 

Septembc'r 

105; 

1U| 

12|i 

101 

104 

' 94 

11 

HI 

12i 

October 

12| 

loii 

104 

10 

11 

1 Ilf 

12i 

I^h}vember i 

Hi! 

' 12 

lOii 

lOi 

10 

104 

Hi 

' . 114 

December 

! 

12 1 

‘ 12 


101 

i “ 

10 

' . Hi 

' 11-4 



STATISTICS OF SHEEP, 


667 


SHEEP AND WOOL. 


Kiimher and farm value of sheeps XSS0-lf)04, 


Jaiiiiiiry 1— 

Bheep. 

January 1— 

Sheep. 

Number. 

Value. 

Number. 

Value, 

isso 

•10, 705, 900 
43, 509, S99 
45, too, 224 
49,237,291 
50, 020, 026 
60, 360,243 
48,322,331 
44,759,314 ; 
43,544,755 ! 
42,599,079 
44,336,072 i 
43,431,136 ! 
44, 93S, 365 j 

.^90,230,537 
104,070,759 
100,595,954 
124,366,335 
119,902,706 
107,960,650 
92,443,867 
89,872,839 
89,279,926 
90,640,369 
100,659, 761 
108,397,447 
116,121,290 

1893 

47,273,553 
45, 04S, 017 
42,294,064 
38 288 783 

§125,900,264 
80,186,110 
60, GS5, 767 
65, 1 67, 735 
67,020,942 
92.721,133 
107, 607, 530 
122,665, 913 
178,072,476 
164, 4.16, 091 
168,315,750 
133, 530, 000 



18S2 ' 

1883. 

1894 

1895 

1806 . 

1884 

1897 

36^ 818^ 043 
37,656,960 
39,114,453 
41, 883, 0G5 
59, 756. 718 ' 

18S5 

ISOS 

1 880 

1S99 

1887 

1900 

1888 

1901 

1SS9 

1890 

1902,..,. 

1903 

62, 039, 091 
63,964,876 
51, 630, 144 

1891 

1004 

1892 ■ 

i 



Mmnhcr, average pricey and farm value of skeejy in the United States on Jammrg 1^ 1904. 


State.s .and Terri- 
toriea. 

Nuinj3er. 

Aver- 
age 
farm 
price, 
Jan. 1. 

Value. 

Slates and Terri- 
toi’ies. 

' Number. 

Aver- 
age 
farm 
price, 
Jan. 1. 

Willie. 

Maine 

313,982 
82, 605 

§2.a4, 

*2.83 

§893,153 

233,392 

Indiana 

1, 233, 447 

§3. 45 
3. 55 

§4,249,4.72 

2,910,751 

N e \y Hampshire . . 

Illinois 

820, 184 

Vermont ..... 

246,488 

2.83 

697,117 

Wisconsin 

Ij 355, 34l 

2. 94 

3,981,721 

Massachusetts 

44,855 

4.27 

191,424 

Minnesota 

613,337 

2. Cl 

1,3-10,631 

Rhode Island 

8,834 

3. 69 

32, 576 

Iowa 

862, US 

3. 31 

2, S56, S86 

Conneeticut 

S4, 254 

4.54 

155, 532 

5, 042, 638 

Missouri 

778, 121 
263, 219 

2. 90 
2.97 

2,254,683 
781 , 312 

New York 

1,313,974 
4'4, 6S5 

3.84 

Kansiis 

New Jersey ...... 

4.08 

182, 439 

Nebraska 

493', 340 

2.79 

1,376,664 

Pennsylvania.... 

963, 421 

3.53 

3,402, 129 

South Dakota ... 

927, 246 

2. 71' 

2,509,221 

Delaware 

11,948 

4.03 

48, 199 

North Dakota ... 

836, 059 

2.69 

2,252,008 

Maryland 

163,66*1 

3.64 

561, 686 

Montana 

5, 270, 063 

1 2.31 

1 12,184,386 

Virginia 

572,314 

203,027 

2. 98 

1, 705, 611 

Wyoming 

4,602,653 
1, 846, 513 

i 2. 5S 

: 11,883,603 
i 4,152,265 

North Carolina .. 

1.98 

401,425 

Colorado 

2.25 

South Carolina .. 

' 69,452 

1.97 

117,311 

New Mexico 

3, 860, 466 

1.93 

; 7,464,598 

Ceorgia 

276, 660 
no; 955 

1.72 

476,298 
238, 909 

Arwona 

1,088,188 

2,391,947 

2.18 

2, 375, 

Florida 

2. 15 

Utah 

2. 29 

5,468,230 

Alabtima 

195,773 

1. 83 

358, 500 i 

Nevada j 

879, 602 
3, 5SS, 034 

2. 48 

2, 1S5,2S3 
7,913,050 

Mississippi 

187,489 

1.68 

314,907 i 

Idaho 

2. 21 1 

TjOuisiana 

176, 655 

1.89 

333,012 i 
3,285, 431 
327, 027 

Washington 

894, 335 
2, 927, 198 
2,271,249 
64, 242 

2. 78 ' 

2,490,633 
5,976,461 
6, 237, 758 
165, 686 
53,488 

Texas 

1, 667, 189 
108,704 
300,378 
" 648,951 1 
719,779 1 
3,171,963 j 
1 2,120,090 ! 
! ' 1 

1.97 

Oresron 

2,04 

Arkansas ........ 

X.65 

California 

2. 75 ^ 

TeniiPS.Hee 

2.24 

671, 584 
1,995,784 
1,948,441 
10,168,628 
6,659,415 

Oklahoma 

2.58 

West Virginia 

3.08 

2.71 

3.20 

8.14 

Indian Territory 

26,295 

2.'ir| 

Ohio.....-,.-.... 
Michigan 

United States. 

51,630,144 

2.59 i 

133,530,099 


Imports and eorporU of sheep, ivitJi average prices, ■lS9:X-190d, 


Year ended. June 30— 


.OT2 

1893 

18M 

1805 

1596 

1597 

1898 

1899 
■1900 

1901 

1902 

1900 


Impol'ts. 


Number. 

Value. 1 

Average 

price. 

380,814 

§1,440,530 

, §3.78 

459,484 

1,682,977 

3.66 

242,568 

788,181 

3.25 

291,461 

682, 61$ 

2.34 

322,692 

863,530 

2.65 

4{^,633 

1,0X9,668 

2.51 

892,314 

1,106,322 

2.82 

345,911 

1,200,081 

3.47 

381,792 

1,365,026 

3.58 

331,488 

1,236,277 

3.73 

266,953 

956,711 

■■■ S.5S 

801,623 

1,036,984 

3.44 


Export.s, 


Niunber. 

Value. 

Average 

price. 

46,960 

§161,105 

■Si'43 

37,2fK) 

126, 394 

'■.3.39 

132,370 

©2, 763 

6. 29 

405, 748 

2,630,6-86' 

6,4S 

491,565 

3,076,384. 

6.26 

244,120 

1,531,645 

■ 6.27- 

199,690 

1,. 213, ,886 

6. 08 

143,286' 

853, 5^ 

' 5.96 

125,772 ■: 

■733,477 

. 5. 33 

' 297,925 

l,.'933,'00O 

' '6.49 

' . 358, 720 

.1,940,060 

,5.41 

.176, 'Wl 

1,067,860 

i , 6.03 


i 
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Prices of sheep per 100 pounds in leading cities of the United Slates, 1800-1903. 


~ — 


Chicago. 

Cincinnati. 

St. Louis. 

Omaha. 


Date. 

Inferior to 
choice. 

Good to extra. 

Good to 
choice natives. 

Native. 



Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

liTmiJirV- 

1S99. 

$2,50 

$^i.30 

4.55 

5.10 

$3.10 

$L 00 

$3. 50 

$1.25 

$3.25 

3. 25 
3.25 

$4.75 

February 

2.80 

2.90 

3.35 

3,40 

4. 2a 
4.25 

8. 50 
3.75 

4. 60 

4. 76 

4,50 

5. 00 


3.25 

5.10 

4.00 

6. 00 

4.00 

5. 15 

3.50 

5. §0 


3.50 

5.65 

4.00 

5. OO 

4.25 

5. 60 

3.50 

5.50 


3.25 

5.55 

3.40 

4. 35 

3.76 

5. 35 

3. 00 

5. 25 


3.00 

5.40 

3.00 

4. 25 

4.00 

4.75 

3.00 

4. 75 


2. 75 

5.40 

2.85 

4. 35 

3.50 

4. 10 

3.50 

4. 50 


2.75 

4.70 

3.00 

4.00 

3.60 

4. 25 

3. 25 

4.40 


2.90 

4.40 

3.00 

4. 85 

3.00 

4.20 

3.00 

4.40 


2.75 

4,50 

3.00 

3.00 

3.10 

4. 50 

3.00 

4. 60 


2. 75 

4.80 

3.00 

8.90 

3.25 

6. 10 

2.75 

4.60 

1900. 

2.75 

e5.25 

3. So 

4.75 

4.00 

5. 25 

3. 25 

6.25 


3.25 

5.85 

4.00 

5. 75 

4.75 

5. 50 

3. 50 

5.75 


4. 00 

6.00 

5.00 

6.00 

5.25 

5, 75 

3. 50 

6.10 


4.25 

6.60 

5.00 

G.OO 

5.25 

6.25 

3. 50 

6.10 

Ai-iv 

3. 75 
3.25 

6,50 

3.00 

4.75 

4,50 

5. 50 

3. 50 

6.©0 

Jiuie - 

5.70 

2. 75 

4.50 

4. 25 

4. 75 

3.25 

5.25 


2.75 

5.15 

2.25 

4.25 

3. 90 

4. 30 

3.00 

4.60 


2.60 

4.70 

2.00 

4. 25 

3.50 

4.25 

8. 00 

4.60 

Se[»tcDibc‘r 

2.50 

4.25 

2.00 

3. 90 

3.40 

4.00 

2. fD 

4.00 


2.60 

4.25 

1.50 

4.00 

3.50 

4.00 

2.00 

4.00 


2.50 

2.50 

4.35 

6.00 

1.25 

3. 75 

3.50 

4. 00 

2.00 

4. 25 


1.25 

3.75 

3.05 

4.25 

2.25 

4.35 


1901. 

2.75 

4.75 

2.75 

4.25 

3.75 

4,50 

3.00 

4,00 

February 

2.75 

4.75 

3.25 

4.25 

4.00 

4.50 

8.00 

4.75 

March 

2.75 

5.00 

3.25 

4.50 

4.00 

6.10 

3.00 

4.''85 


3.00 

6.15 

8.75 

4.^0 

4.25 

6. 10 

3.00 

6.®0 

Mav. 

2.75 

5.00 

3,65 

4. 25 

4.00 

4.76 

2.60 

4.40 

Jiiiie 

2.75 

4.70 

3.00 

4.00 

3.25 

4. 60 

2.25 

4.25 

Jnly 

2.65 

4.40 

3.00 

3.65 

3.00 

3.75 

2,25 

4.65 

Augiiat 

2.65 

4.05 

2,40 

3. 65 

3.00 

3.75 

2.00 

3.60 

Sei^C'iniber 

2.75 

4.00 

2.25 

3.40 

3.00 

3.65 

2.00 

8.60 

October ' 

2. 75 

4.40 

2.16 

8. 16 

3.10 

3.50 

,2.25 

4.25 

KoTejnber 

2.50 

4.30 

2.15 

8.00 

3.15 

8.75 

2.25 

3.75 

Ti'ftOftrrthp'r . 

2.60 

4,60 

2.40 

3.60 

8.25 

4.00 

2.50 

4.50 



2.00 

4.75 

3.00 

4.25 

4.25 

6.00 

4.00 

:''5.15 

February 

2.00 

5.60 

8,50 

6.50 

4.75 

5.60 

4;20 

" ■5v:85 

Mareli 

3.00 

5.75 

4.25 

5.60 

5.60 

5.75 

4.40 

5.90 

Aijiril 

. 2.60 

6.50 

3. 75 

5.60 

5.50 

6.25 

4. 75 

6.25 

Mav 

. 2.25 

6.50 

4.35 

5. 75 

6.00 

6. 35 

5. 40 

6. 00 

June 

1. 50 

6.25 

3,50 

4.60 

3.70 

5.60 

4. 50 

G.OO 

Jl'llV 

1. 75 

5.00 

3.10 

4.00 

4.(H) 

4.60 

1 3.80 

! 

4. 50 


1. 50 

4. 25 

2. 25 

4. (X) 

3. 85 

4. 35 


September 

1. 50 

4.50 

2.00 

3. 40 

S. 65 

4. (K) 

2.00 

3. 40 


1.50 

4,25 

2. 65 

3.40 

3. 90 

4. 00 

3. 00 

4. 10 

November 

1. 50 

4.25 

2.50 

3. 35 

3. 75 

4. 00 

3.40 

4. 25 


1.25 

4. 75 

2. 75 

4. 00 

3,80 

4.50 

3.60 

4. 75 

IfiTinjirv 

1903. 

1.50 

6.25 

3.25 

4.50 

4. 50 

5.00 

3. 60 

5. 40 

February 

2.00 

5, 75 

3. 75 

5.00 

5. 25 

5. 25 

4.60 

6.80 

March .1 

2.00 

7.00 

4.25 

6.00 

5. m 

6.15 

4.00 

0. 75 

April 

2.25 

7.00 

4.10 

6. 25 

G.OO 

6. 25 

4.50 

G.75 

Mav 

1.60 

6.25 

3.60 

4.75 

4. 60 

5. 25 

4. 00 

5, 60 

June 

2.00 

C.OO 

3,00 

4.50 

4.50 

4. 75 

3. 80 

5. 60 

Julv.. 

1.60 

6.25 

2.90 

4. 00 

3. 76 

4, 75 

3.00 

4. 50 

August 

1. 50 

4.25 

2.75 

3.35 

3. 60 

3. 85 

3,00 

3.50 

4.W 

September 

1.50 

4.25 

2.60 

3.40 

3. 65 

4.00 

3. 50 

October 

1.50 

4.25 

2.75 

3.50 

8. 65 

4.00 

3. 55 

3. 55 

Novembet- 

1.25 

4.35 

2.60 

3. 35 

3.60 

3. Go 

3.25 

4.00 

December 

1.50 

4.25 

2.60 

8.75 

3.65 

3.86 

3. 25 

4.40 
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Wool product of the United States for 1003 , by States. 
pSstimates of Mr. S. N. D. North.] 


States and Territories. 

Number of 
sheep Apr. 
1, 1903. 

Average 
weight 
of tleece, 
1903. 

Per cent 
of 

shrink' 
nge, 1903. 

Wool, 

washed and 
unwashed. 

Wool, 

scoured. 

Maine 

230, 000 

Pounds. 

6 

40 

Pounds. 

1, 3S0, 000 

Pounds. 
82S, 000 

New Hampshire 

63, 000 

6.2 

50 

'390,600 

195, 300 

Vermont 

160, 000 

6 

50 

960, 000 

480, 000 

Massachusetts 

33, 000 

6.8 

45 

191,400 

105, 270 

Ehode Mand... 

6, 500 

5.5 

42 

35; 750 

20; 735 

Connecticut 

30,000 

5 

40 

150, OW 

90,0(30 

New York .... 

700,000 

6 

50 

4,200,000 ' 

2, 100, 000 

New Jersey 

32, 000 

6 

47 

160,000 ! 

84,800 

Pennsylvania ^ 

850, 000 

6 

52 

5,100,000 ! 

2, 4kS, 000 

Delaware 

6,500 

6 

50 

39,000 i 

19,500 

Maryland 

100,000 

6 

47 

500,000 

265, 000 

Virg-inia 

325,000 

4.5 

38 

1,462,500 j 

906, 750 

North Carolina 

205, 000 

4 

42 

820, 000 

475, m 

South Carolina 

50,000 

4 

42" i 

200,000 

116, 000 

Georgia..., 

250,000 

3.8 

40 

950, 000 

570, 000 

Plorida 

100,000 

3.8 

42 

aso, 000 

220, 400 

Alabama 

200,000 

3.7 

40 

740, 000 

444, 000 

Mississippi 

230,000 

4 

42 

920,000 

533, 600 

Tjouisiaiia : 

155,000 

3.7 

45 

573, 500 

315, 425 


1,440,000 

6.25 

68 

9, 000,000 

2, 880, 000 

Arkansas 

160,000 

275,000 

* 4 

42 

640, (XK) 

371,200 

Tennessee 

4.50 

40 

1, 237, 500 

742, 500 

West Virginia 

475,000 

5.3 

46 

2, 517; 500 

1, 359, 450 

Ken tuck Y 

600,000 

4.75 

38 

2, 850, 000 

1, 767, 000 

Ohio 

2,200,000 

1,400,000 

5.6 

52 

12, 320, 000 

5, 913, 600 

Michigan 

6.5 

60 

9, 100, 000 

4, 550, 000 

Indiana 

750, 000 

6.6 

50 

4, 875, 000 

2, 437, 500 

Illinois 

550,000 

7 

62 

3, 850, 000 

1, 84.8, OCX) 

Wisconsin 

750, 000 

6.5 

48 

4, S/5, 000 

2, 535, 000 

Minnesota 

350,000 

6.8 

62 

2, 380, 000 

1, 142; 4tX) 

Iowa 

600,000 

6.5 

60 

3, 900, 000 

1, 950, 000 

Missouri 

575,000 

6.5 

50 

3, 737, 500 

1, 868, 750 

Kansas 

170,000 

7.5 

67 

1,275,000 

420, 750 

Nebraska 

300,000 

7.5 

67 

2, 250, 000 

742, m 

South Dakota 

600,000 

6.5 

60 

3, 900; 000 

1, 560, 000 

North Dakota.... 

475,000 

6.5 

60 

3, 087, 500 
30, 600, 000 

1, 235, (too 

Montana .■ 

5, 100, 000 

6 

63 

11,322,000 

Wyoming.... 

4, 100,000 

7 

68 

2S, 700, 000 

9, 184, 000 

Colorado 

1, 300, 000 

6.5 

66 

■ 8,4,'^),(K)0 

2, 873, OlK) 

New Mexico 

3,250,000 

6 

60 

16, 250, 0(H3 

6, 500, 000 

Arizona 

G75, 000 

6.5 

67 

4, 387, 500 

1,447,875 

Utah. 

2,250,000 

I 5.75 

64 

12,937,500 

4, 657, CXK) 

Nevada 

56S, 000 

7 

70 

3, 976. 000 

1,192, 800 

Idaho 

2,400,000 

7 

67 

16, 800, 000 

5, 544, (XX) 

WavShington 

560,000 

8.5 

i 70 

4, 760, 000 

1, 428, 000 

Oregon 

2 ,000,000 

7.75 

70 

15, 500, 000 

4, 650, 000 

California 

: 1,625,000 

7.25 

68 

11,781,250 

3,770,000 

Oklahoma and Indian Territory 

60,000 

6 

, 68 " 

360,000 

115, 200 

United States 

39, 284, 000 

6.25 

60.8 

245,450,000 

96,226,405 

Pulled wool 


33 

42, 000, 000 

28, 140,000 


287,450,000 j 


Total product, 1903 


124, 3(16, ‘105 
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Iktnge of prices of wool in Boston, inontldy, 1SOS-1003J‘ 


[Cents per pound.] 


Date. 


1S09. 

January 

Fcliniary 

Islarcii 

Audi 

May 

JliliO 

July 

August 

September 

Oet'ober 

Xovomber 

December 


1900. 

.TB.nii:).ry 

February 

ilareli 


June ...... 

July 

August 

September 
October . . . 
November 
December. 


1901. 

January 

February 

Mnrcli 

.April 

May 

June 

July 

August 

btptciiiber 

Oftobtr ......... 

Novimber 

Decijjiber., 


1902. 

.Tail II ary 

F.e!')rL:;:i:'r 

JIarch. 


April..., 

May.. 

June 

July 




Septeraber ... 

Oc'toi'jei’ 

Koveinlfer ... 
December 


1903. 

January. 

February 

March 

April.... 

May 

June 

July 

August 

Beptember ..... 

October 

KovemIxT 

December 


Ohio fine, 
unwashed. 

Indiana 

quarter- 

blood, 

unwashed. 

Ohio XX, 
w'ashed. 

Ohio, Xo. 1, 
washed. 

Ohio 

Delaine, 

washed. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High, 

18 

19 

20 

21 

27 

27 

29 

29 

‘28 

29 

18 

]8i 

21 

21 

26,1 

27 

29 

29 

28 

28.1 

16 

17 

20 

21 

251 

26 

281 

29 

27 

28 

17 

IS 

21 

22 

‘jo' 

‘261 

‘29 

29 

28 

‘28 

18 

19 

22 

23 

27 

•271 

29 

29 

28 

29 

19 

19 

22 

23 

271 

‘28 

29 

80 

29 

31 

20 

23 

23 

23 

20 

32 

31 

33 

32 

34 

21 

23 

22 

23 

31 

32 

33 

34 

34 

35 

22 

24 

23 

‘24 

‘32 

‘32 

‘34 

34 

35 

35 

24 

24 

24 

24 

32 

33 

35 

351 

35 

36 

24 

25 

25 

26 

33 

37 

351 

37 

‘36 

40 

25 

26 

27 

28 

37 

38 

37 

39 

40 

40 

25 

26 

2S 

. 29 

37 

38 

38 

89 

38 

40 

25 

25 

28 

20 

37 

37 

88 

88 

38 

5:i8 

22 

23 

‘27 

28 

34 

so 

35 

37 

35 

371 

21 

22 

20 

27 

32 

34 

35 

35 

35 

5i5 

20 

21 

25 

26 

31 

32 

34 

85 

351 

515 

19 

20 

25 

25 

20 

31 

32 

33 

32 

5155 

19 

19 

24 

25 

29 

29 

31 

32 

511 

32 

19 

19 

23 

24 

28 

29 

30 

31 

29 

531 

18 

19 

23 

24 

27.1 

28 

30 

30 

29 

29 

18 

19 

23 

24 

27 

27 r 

‘28 

29 

271 

28 

18 

19 

23 

24 

‘27 

‘28“ 

28 

‘29 

28 

‘30 

18 

18 

23 

24 

28 

28 

28 

28 

29 

29 

17 

IS 

23 

231 

27 

28 

28 

29 

20 

‘30 

16| 

17 

23 

24 

27 

27 

271 

28 

28 

30 

Uh 

18 

22.^ 

23 

26 

27 

26 

27 

29 

‘30 

17 

18 

22 

221 

261 

261 

26 

27 

28 

80 

. 17 

17 

20 

21 

‘26 

26 

25 

26 

2S 

30 

171 

18 

191 

20 

26 

26* 

25. 

26 

28 

■29 

18 

18 

20 

20 

261 

27 

26 

26 

‘2.S 

‘30 

18 

181 

‘20 

20 

27 

27 

261 

261 

28 

30 

181 

181 

20| 

•201- 

26 

27 

26 

261 

28 ’ 

■ 28-1 

18 1 

18| 

20 

20 

26 

26 

25 

■26 

■‘28 

28 

19 

19 

20 

21i 

26 

‘27 

' 26 

261 

27-1 

29 

i' .19 

39^ 

211 

■ .22 

261 

: ' 27 

■ '26 

;27 

28 

29 

^ m 

20 

22 

22 

■ 27 

27 

27 

27 

28 

29 

20 

20 

22 

22 

27 

27 

27 

27 

28 

29 

19 i' 

19* 

21 .t 

22 

27 

27 

261 

27 

28 

29 


ltd: 

2U 

i 2i.’ 

27 

27 

‘2i'd- 

! 26* 

‘28 

2S.t 

19 

19.' 

201 

1 

27 

27 

26 

26 

28 

1 26' 

19 

20 

2Ui: 

1 ^ 

*27 

27*' 

26 

20 

28 

I 29 " 

20 

20 

'21 


27 

■Is' 

26 

27 

28 

5,51 

20 

21 

22 

23 

28 

23 

28 

29 

30 

j “■) 

2U 

21i 

*22 

23' 

29 

29 

20 

30 

3ih 

! 

2iy 

1 211 

‘23 

23 

30 

30 

30 

30 

31 1| 


m 

i 22 

23 

23 

20 

31 

30 

3J ; 


33 

23 

2.3 

24 

24 

32 

32 1 

31 

31 

33' 

35 

22 

23 


24 

I 32 

i 

32A 

31 

32 

34 

"5 

22 

23 

24 

25 

1 31 

33^ 

31 

33 

34 

35 

22 

23 

*22 

24 

31 

32 

31 

32 

331 

31 

20 

*22 

22 

23i 

31 

32 

30 

31 

331 

34 

20 

22 

22 

231 

30 

32 

29 

31 

331 

35 

21 

24 

22 

25 

31 

34 

80 

33 

M 

37 

23 

24 

23 

25 

33 

• 34 

32 

33 

36 

37 

23 

25 

24 

25 

33 

35 

32 

33 

36 

37 

24 

25 

24 

25 

34 

35 

32 

S3 

30 

37 

24 

23 

24 

25 

34 

35 

32 

■34 

36 

517 

24 

25 

24 

25 

34 

35 

38 

34 

35 

37 

24 

25 

24 

25 

34 

35 

33 

34 

35 

36 


« Furnished by Commercial Bulletin, Boston. 

0 Since Juno 12 the standard quotution has been Michig.an fine unwashed. 


Itlidugaii 
X, washed. 


Lc,iw. 

High. 

21 

21 

21 

21 

20 

21 

21 

21 

21 

22 

22 

23 

‘23 

‘25 

24 

25 

25 

■ 25 

25 

‘25,^ 

26 

30 

29 

SO 

20 

29 

28 

29 

24 

27 

24 

*24 

‘24 

24 

23 

24 

23 

23 

22 

23 

22 

22 

2li 

n 

22 

23 

22 

224 

22 

22 

21 

22 

21 

21 

21 

21 

20 

20 

20 

201 

■21 

21| 

201 

21 

21 

'21 

20;. 

■'21 

21 

21 

. '.21 ■■ 

21 

id 

21 

21 

21 

21 

21 

201 

2l 

21 i 

i 

22 


22 

‘22 

22 

251 

23 

251 

2:1 1 

•24 

24 

‘25 

26 

27 

27 

271 

27 

271 

26 

27 

26 

261 

25 

26 

.25 

26 

m 

22 

214 

22 

21 

22 

21 

22 

21 

22 

21 

22 
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luinr/e of prm of ivool In Bodon^ rnontJi/y, 1SD9-I00o — CoiitiiiucHL 


[Cents per pound.] ' 


Date, 

Fiuo select- 
ed Terri- 
tory, staple 
scoured. 

Fine medi- 
um Terri- 
tory, cloth" 
iug scoured. 

Texas, 12 
months, 
scoured. 

Fine free 
fall, Texa.s 
or Califor- 
nia .scoured. 

rulled, A 
super, 
.scoured. 

Pulled, B 
super, 
scoi-iretl. 


Dow. 

High. 

Low. 

High. 

I;OW. 

High. 

Low. 

High. 

Low. 

iiigii. 

Lew. 

Hiyl'i. 

im. 













January 

45 

46 

40 

42 

42 

44 

32 

33 

40 

41 

32 

33 

.February 

44 

45 

40 

40 

42 

43 

32 

33 

40 

42 

32 

31 

March 

42 

45 

38 

40 

40 

42 

30 

32 

40 

40 

80 

81 

April 

45 

45 

40 

40 

41 

42 

32 

33 

40 

42 

31 

34 

May, 

45 

47 

40 

42 

43 

46 

33 

37 

41 

4,4 

33 

37 

June 

48 

52 

48 

47 

47 

50 

38 

41 

42 

45 

34 

37 

Jule 

53 

58 

48 

61 

52 

51 

55 

42 

45 

44 

47 


38 

Aui'ust.., 

55 

58 

50 

53 

65 

43 

45 

45 

4,7 

36 

SS 

September 

50 

63 

51 

55 

54 

56 

44 

46 

46 

48 

37 

40 

Oetio'lxu 

02 

63 

54 

55 

5G 

58 

44 

46 

47 

4S 

4.0 

42 

November 

03 

72 

56 

62 

59 

Go 

46 

52 

4S 

52 

43 

50 

December 

72 

75 

60 

62 

63 

65 

50 

52 

63 

57 

50 

52 

1000. 













J*nuarv, ■ 

73 

74 

60 

62 

63 

65 

52 

55 

55 

57 

48 

50 

February 

68 ' 

70 

58 

60 

60 

62 

50 

52 

55 

56 

4S 

49 

M-arch'..,, 

65 

67 

66 

67 

68 

60 

47 

50 

50 

54 

46 

,48 

..April - 

(53 

65 

63 

55 

57 

58 

47 

48 

50 

52 

40 

45 

May 

00 

62 

61 

53 

56 

571! 

46 

48 

47 

50 

40 

42 

June 

55 

GO 

60 

51 

•53 

55 

42 

46 

47 

50 

40 

42 

Jiilv 

53 

55 

46 

50 

52 

53 

41 

42 

46 

47 

39 

40 

.AUA'U.st ' 

52 

53 

46 

48 

52 

52 

40 

42 

45 

46 

37 

40 

September 

60 

52 

45 

47 

60 


38 

40 

45 

*45 

36 

38 

Octobw’ 

50 

50 

45 

45 

50 

50 

.38 

40 

42 

45 

36 

38 

November 

50 

52 

45 

47 

50 

50 

38 

40 

43 

46 

37 

40 

December 

49 

50 

45 

46 

48 

50 

40 

40 

45 

■ '46 

S7 

39 

1901. 













January 

50 

50 

39 

43 

48 

48 

ss 

40 

42 

45 

37 

SS 

February 

48 

50 

88 

39 

4.7 

50 

37 

40 

40 

45 

35 

35 

March 

43 

45 ■ 

35 

38 

43 

45 

36 

38 

3S 

42 

34 

35 

A.pril 

45 

47 

38 

40 

43 

47 

36 

37 

38 

40 

33 

34 

May 

45 

47 

40 

40 

45 

47 

36 

37 

35 

38 

31 

32 

June 

45 

47 

40 

42 

45 

47 

36 

37 

35 

39 

80 

30 

July 

46 

48 

42 

43 

47 

50 

36 

40 

37 

40 

31 

S3 

AwAUst ' 

47 

50 

43 

44 

4S 

1 50 

40 

40 

38 

40 

33 

S3 

September.,.., 

49 

50 

44 

44 

50 

50 

40 

40 

38 

40 

33 

i 33 

October — 

49 

50 

42 

44 

50 

50 

40 

4!) 

38 

40 

; j]2' 

I 82 

November 

49 

50 

43 

44 

48 

50 

40 

42 

38 

40 

1 32 

i 33 

December 

49 

50 

43 

44 

48 J 

50 

40 

42 

38 

40 

34 1 

, 34 

1902. 













January.. 

49 

1 55 

: u 

47 

48 

50 

40 

5 42 

■ 38 

42 

34 1 

88 

February 

5.4 

55 

\ ’46 

47 

48 

55 

1 ■ 40 

1 45 

38 

,42 

3(5 

' 36 

March 

50 

55 

45 

46 

52 

55 

i 40 

: 45 

i "' ,38; 

42 

85' 

S8' 

April... 

50 

52 

44 

■■ 44-, 

62 

53 

40 

42' 

; 38 

42 

33 

,■ 33 

May..-. - ... 

60 

62 

1 42. 

46 

4S 

52 

1 as 

40 

^ ' ,38 

■ 41 

33 

34 

June 

48 

! 52 

42 

44 

50 

., 55 

i '38 

40 

38 

4,2 

34 

1 35 

July.-...,...' 

50 

! 55 

46 

i- -47 

52 

57 

I 38 

40 

38 

45 

36 

1 38 

August 

55 

57 

47 

[ 49 : 

55 

57 

r 40 

40 

4‘2 

45 

39 

i ,39 

Se]iLeiubtT 

55 

67 

49 

49 

65 

57 

: 40 

40 

40 

45 

37 

1 88 

October 

55 

57 

49 

49 

55 

57 

40 

45 

40 

46; 

87 

' . '37 

Noveinber 

55 

i 68 

49 

! 50 

55 

60 

' 44 

4S 

40 

44 

87 

- "89 

December 

5S 

59 

60 

60 

: 67 

60 

46 

48 

44 

46 

40 

40 

1903. 













January... „ 

56 

60 

64 

68 

1 ■ 57 

60 

46 

48 

U 

46 

40 

' 42 

February 

65 

i 58 

62 

66 : 

55 

58 

46 

43 

43 

46'' 

40 

43 

March — 

54 

1 56 

62- 

64 : 

I 66 

57 

45 

46 

42 

45 

89 

■ 42 

April....... 

54 

56 

62, 

63 

: 55 

57 

» 45 

46 

40 

44 

89 

41 

Miiy.' ' 

52 

‘ 65 

60 

63 

53 

57 

: 45 

46 

40 

45 

89 

4,2 

..Tune.. — 

52 

65 

50 

63; 

53 

67 

! 46 

'48 

42'. 

46 

40 

' ■, 4.2 

July 

53 

55 

■62 

53 

i 55 

57 

i 46 

48 

43 

' 47 

40 

,44' 

August... 

54 

56 

62 

63 

! ■ 55 

67 

: m 

48 

45 

47 

43 

44 

September 

55 

56 

62 

63 

i m 

67 

46 

48 

44 

47' 

42 

, 44 

October 

i . 55 

56 

62 

'63: 

55 

•67 

46 

. 48 

44 

47 

42, 

43 

November 

63 

56 

51 

63 

; 55 

56 

45 

48 

44 

' 47 

40 

' ■ 43 

December ' ' 

53 

55 ■ 

51 

&2' 

55^ 

56 

44 

46 

, , i 

43 

45 

■40 

,A„2' 
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Wholesale prices of ivool per pound in leading cities of the Uniied ^Slates, 1S90-1903. 


January.. , 
February. . 

Mareli 

April 

May 

June 

July 

Aiigiist — 
September 
October . . . 
November. 
December . 


January, . . 
February . 

March 

April 

May 



July 

Aujlynt.... 
September 
Oerober . . . 
November 
December . 


JaTiuary. . 
February 
March ... 


May 

June 

July 

August..,. 
September 
October . . . 
■November 
Deeember. 


January. , 
February 
Afareh ... 

April 

May 


.nine 

July 

August 

September 
OeUiber . . . 
November 
December. 


January . . 
Febniarv. . 
M&reh 
April. 

Abvy 

Jurio 

July 

August . . . 
September 
October . . 
November 
December. 


Date. 


1S99. 


1901. 


1902, 




Boston. 

New Yor"k, 

Philtulelivhia. 

St. Louis. 

NX Ohio, 
wasliecl. 

XX Ohio. 

XX Oliio, 
■washed. 

Be, St tub- 
washed. 

Dow. 

High. 

Low. 

High. 

Low. 

High. 

Lo'W. 

High. 

Cents, 

Cents. 

Cents. 

Cents. 

Cents. 

Ctmts. 

Cents. 

Cents. 

27 

27 

28 

29 

27 

28 

26 

26 

26i 

27 

28 

29 

261 

27 

26 

26 

25i 

26 

28 

29 

261 

27 

251 

26 

26 

26.1 

28 

29 

26 

27 

20 

20 

27 

271 

28 

29 

251 

261 

26 

261 

O'?! 

28 

28 

29 

27 

28 

27 

27 

29 

32 

28 

29 

281 

80 

26 

261 

31 

82 

30 

32 

29 

31 

261 

27 

32 

32 

SO 

32 

31 

82 

261 

271 

32 

33 

30 

33 

321 

331 

28 

281 

33 

37 

32 

36 

33 

34 

29 

32 

37 

38 

36 

39 

35 

36 

34 

35 

37 

38 

36 

39 

86 

37 

29 

35 

87 

37 

36 

39 

36 

37 

35 

36 

34 

36 

36 

39 

36 

37 

33 

35 

32 

34 

36 

37 

84 

35 

33 

34 

31 

32 

34 

37 

83 

34 

33 

34 

29 

31 

34 

36 

80 

32 

28 

821 

20 

29 

28 

36 

29 

32 

28 

29 

28 

29 

28 

30 

29 

30 

29 

29 

27| 

28 

28 

30 

28 

30 

29 

29 

27 

27J 

28 

30 

28 

29 

29 

29 

27 

28 

28 

30 

27 

28 

29 

29| 

28 

28 

28 

30 

27 

28 

29 

291 

27 

28 

261 

27 

27 

28 

28 

291 

27 

27 

26 

261 

27 

28 

27 

28 

2^ 

27 

251 

26 

26 

27 

27 

271 

261 

261 

251 

26 

25 

27 

27 

27 

26 

26 

261 

251 

25 

27 

25 

27 

26 

261 

251 

251 

25 

27 

24 

25 

26i- 

27 

251 

26| 

25 

26 



27 

27 

251 

251 

26 

27 

24 

24 

26 

27 

251 

261 

26 

27 

24 

25 

26 

26 

251 

251 

26 

27 

24 

24 

26 

27 

251 

251 

26 

27 

24 

25 

261 

27 

251 

261 

26 

27 

24 

241 

27 

27 

26 

27 

•'26' 

'■"^,•27' 

24 

241 

27 

27 

26 

27 

26 

n' 

''241 

241 

27 

27 

26 

271 

26 

27 

24 

'24 

27 

27 

261 

271 

26 

27 

24 

24 

27 

27 

261 

271 

26 

27 

24 

25 

27 

' 271 

261 

O'?! 

2! 5 

27 

24 

25^ 

27 

28 

261 

27 r 

261 

271 

24 


28 

28 

261 

27| 

271 

28 

25,1 

261 

29 

29 

261 

27I 

27 

29 

26 

261 

30 

30 



27 

29 

26 

27 

29 

31 

28 

29 

29 

30 

271 

281 

32 

32 

30 

32 

81 

32 

28 

29 

32 

321 

31 

32 

31 

32 

29 

29 

31 

33 

31 

32 

31 

32 

29 

29 

31 

32 

31 

32 

31 

32 

28 

29 

31 

32 

31 

32 

31 

32 

27 

281 

30 

32 

30 

33 

31 

32 

27 

281 

' 31 

34 

30 

31 

80 

31 

28 

29 

33 

84 

30 

31 

32 

33 

29 

■'291 

33 

35 

31 

33 

82 

S3 ^ 

29 

291 

34 

35 

28 

32 

82 

33 

30 

30 

34 

35 

28 

32 

33 

34 

30 

801 

J 34 

35 

28 

32 

33 

34 

301 

31 

34 

35 

28 

32 

33 

34 ' 

301 

301 



STATISTICS OF HOOS. 


673 


; ‘ HOGS. 

Number anil farm values of hogs, 1880 to 1904^ with exports. 


Year, 

On farniH, January 1. 

1 Exports for year ended June 30. 

Number. 

Value. 

Average 

farm 

value. 

Number. 

Value. 

Average 

price. 

1880 .,. 

34,034,100 

$145, 781, 515 

$4.28 

83, 434 

$121,089 

$5,05 

1881 

36,247,683 

170,635,435 

1 4,70 

77, 456 

572,138 i 

7.39 

1882 ' 

44, 122, 200 

263,543,195 

5. 97 

86, 368 

^ 509, 651 

^ 14.01 

1883 

43,270,086 

291,951,221 

6.75 

1 16,129 

272, 516 

16.90 

1884 

44,200,893 

246,301,139 

5.57 

46, 382 

627,180 

13.53 

1885 

45, 142,657 

226, 401, 683 

5.02 

! 55,025 

579, 18:5 

10.53 

1886 

46,092,043 

196,569,894 

4.26 

: 74, 187 

674, 297 

9.09 

1887 

44,612,836 

200,043,291 

4.48 

1 76,383 

564, 753 

1 7.49 

ms:. ' 

44,346,525 

220,811,082 

4, 98 

1 23, 755 

193, 017 

8.13- 

1889 

50,301,592 

291,307,193 

5. 79 

45, 128 

356, 764 

7.91 

1890 . 

i 51,602,780 

243,418,336 

4.72 

91,148 

909,042 

1 9.97 

1891 

50,625,106 

210, 193,923 

4.15 

95, 654 

1,146,630 

11.99 

1892 

; 52,398,019 

241,031,415 

4.60 

31, 963 

364, 081 

11.39 

1893 

1 46,094,807 

295,426,492 

6.41 

27, 375 

1 397, 162 

14.51 

1894... 

! 45, 206, 498 

270,384,626 

6.98 

1,553 

! ; 14,753 

9.50 


44,165,716 

219,501,267 

4. 97 

7, 130 

72,424 

10.16 

1896 ....... 1.............. 

42,842,769 

186,529,745 

4.35 

21, 049 

227, 297 

10. 80 

1897....................... 

40,600,276 

166,272,770 

4. 10 

28,751 

295,998 

10.30 

1898 

89,769,993 

174,351,409 

4.39 

14, 411 

110,487 

7.67 

1899 

38,651,631 

170,109, 743 

4. 40 

33, 031 

227,241. 

6, S8 

1900 

37,079,356 

185,472,321 

5.00 

51, 180 

394,813 

7.71 

1901 

56,982,142 

353,012,143 

6.20 

22,318 

238,465 

10. 68 

1902 

48, 698,890 

342,120,780 

7.03 

8, 368 

88,330 

10.56 

1903 

46,922,624 : 

364,973,688 

7.78 

4,031 

46,923 

10.15 

1904 

47,009,367 

289,224,627 

6.15 










Number, average price, and farm value of hogs in the United States on January 1, 1904. 




Hogs. 




Hogs. 


States and Terri- 
tories. 

Number. 

Aver- 
age 
farm 
price, 
Jan. 1. 

Farm 

value. 

States and Terri- 
tories. 

Number. 

Aver- 
age 
farm 
price, 
Jan. 1. 

- 

Farm 

value. 

Maine. 

65,355 

Dollars. 

8,76 

Dollars. 

572,510 

Indiana 

2,658,061 

3,710,020 

Dollars. 

6.17 

Dollars. 

16,400,175 

25,302,336 

New Hampshire, 

49, 723 

10.40 

617, 119 

Illinois 

6.82 

Vermont 

89,510 

9.06 

810,961 

667,025 

Wisconsin 

1,070,016 

1,219,770 

7.76 

12,959,324 

8,733,563 

Massachusetts ... 

70;510 

9.46 

Minnesota 

7.16 

Bhode Island 

12,203 

13.08 

159,615 

Iowa 

7,864,268 

6.89 

47,057,673 

Connecticut 

46, 501 

11.92 

554, 292 

Miasonri .... 

3,142,002 

1,8.56,935' 

2,860,242 

820,416 

5.30 

16,662,611 

'12,12.5,786 

18,391,356 

5,621,400 

NeW''York. 

682,437 

9.52 

6,496,800 

1,748,683 

9,030,740 

Eansfis . .. ... 

6.53 

New'Iersey ...... 

154,069 

11,85 

Nebraska ...... . . 

6.43 

Pennsylvania..-. 

1,000;082 

9.03 

South Dakota 

6.73 

Delaware'..-..' 

44,681 

8.20 

366, 384 

North Dakota 

'184,17-3 '! 

7.79' 

1,43*1,708 

'Maryland ' 

293,257 

7,65 

2,243,416 

3,797,835 

5,070,718 

Monfeiiia 

54,850 1 
15,823 : 
74,382 

9.06 

■ 496,941 
-125,951 

Virginia - 

759, 567 
1, 047, 069 

5. 00 

"Wvoniing 

7.96 

North Carolina .. 

4.84 

Colorado 

7.56'': 

''662,328- 

South Carolina... 

651, 870 

5.64 

3,676,6-17 

New Mcurico...-. 

22, 238 1 

7.00 , 

''' 175, '6^ 

Ceorg'ia 

1,411,032 
387,617 
1,013,816 
1,045, 942 
■ 649, 372 
2,404,808 
1,074,214 
1,053,663 

6.25 

7,407,918 
1,348,907 
4,899,961 
6,219,251 
3, 201,404 
12,480,954 
4,382,793 

Arizona ......... 

18,308 ! 
56,818 i 
14,800 ^ 
116,023 
179,513 
' 274,421 
526, 6f>0 

7.29 

133,90-3 
' 465','90'S' 

Florida 

3.48 

Utah 

8.20 j 

-Ala'bama.. 

'4.34' 

Nevada 

7.79 ' 

111,397 

-739,067' 

Mississippi 

4.99 

Idaho 

6.37 

'Ivonisiana 

4.93 

■Washington ..... 

7.98 : 

1,432, §14-' 

" 1,577,921 
3, '449, 558 
2,869,-945 

'Texas'^'...'. 

5. 19 

Oregon 

5.75 ' 

Arkansas ........ 

4.08 

California - 

,'6.5.5' 

Tennessee .... 

4.79 

5,047,046 

Oklahoma 

491,429 
: 701, 805 

6.84 

West Virginia. . . . 

312,713 

5.46 

1,707,413 

4,050,133 

17,053,344 

Indian Territory. 

'- ■ 71 

3, 305, -502 

'Eentucky...,...'. 
Chio 

948,509 

2,728,535 

4.27 

6.26 

. - ■'United -States 

' 47,009',367 

6.15 

289,224,627 

Michigan .... . . . . 

979,199 

-7.34 

7,187,321 
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WhnJfmJt' prices of live hx/s per 100 pounds in leading cities of the Unikd Slates^ 

1S99~190S, 


IHite. 

Cincinnati. 

St. Louis. 

tliieago. 

Omaiia. 

Paclving, fair 
to good. 

J^Iixcd packers. 

Lo^y. 

High. 

Low. 

High. 

Low. 

Iligli. 

Low. 1 

High. 

1S99. 

Janimrv 

S=3.15 

13. 95 

40 

83.90 

$].30 

$1.05 

$3.30 

$3, 75 

FebriiaVv 

3. 55 

4.05 

3.55 

4.00 

3.45 

4. 05 

3. 30 

3. 77 

March B 

3. 00 

3.95 

3. 5.5 

3. 971 

3.50 

4. 00 

3. 40 

5.75-1 

April 

3.70 

4.00 

3. 65 

4.12^ 

3.50 

4. 15 

3. 50 

3.85 

Mav 

3. 05 

3.92 

3. GO 

3,95 

3.45 

4. 05 

3.45, 

3.80 

June * 

3. 05 

4.00 

3. 60 

3.90 

8.45 

4. 00 

3. 25 

3. 75 

July 

3.80 

4.65 

3,75 

4.00 

8. 55 

4. 70 

3. 671 

4.42 

AiEuist, - 

4. 35 

4.85 

4.55 

4.85 

3.85 

5. 00 

4. 10 

4.701 

»Septemhei: - 

4.25 

4.80 

4.45 

4.75 

3.90 

4. 90 

1 10 

4.52 

Oe Uiber 

4.15 

4.75 

4. 10 

4.65 

3.80 

4. 90 

3. 96 

4. 571 

November 

3.75 

4.20 

3. 75 

4,20 

3.55 

4. 35 

3. 60 

4. 121 

December 

3.75 

4.40 

3.80 

■ 4.47i 

3.65 

4. 45 

3.70 

4.201 

1900. 









January 

4.45 

4. SO 

4.40 

4. 75 

8. 70 

4.92^ 

4.15 

4.„72:1 

Febi'uarv 

4.85 

5.05 

4. 75 

5.05 

3.70 

5. 10 

4, 40 

4. 90 

Blare h 

4.95 

5. 25 

4. 85 

6.45 

4.00 

5. 52i 

4. 50 

6.174 

April 

5. 25 

5.85 

5. 45 

5. 75 

4.25, 

6.85 

5. 00 

5.621 

Biay 

5,15 

5. 45 

5.20 

5.50 

4, 00 

5 . 57 h 

4. 50 

6.40 

June 

5.00 

5.30 

6.00 

5.36 

4.10 

6.421 

4. 57| 

5,25 

July 

5.25 

5.55 

5.30 

5.50 

4.25 

■5.55" 

4.76 

5.25 

August 

5.25 

5.40 

5.25 

5.60 

8. 60 

5. 674 

4. 76 

5,25 

Bepteml)cr ^ 

5.40 

6. 60 

5.35 

5. 60 

3. 50 

5.70 

4. 90 

5.35 

October 

4.45 

5.30 

4. 76 

5.40 

3. 35 

5.55 

4. 25 

5.25 

November 

4.45 

5.00 

4.70 

5.00 

3. 40^ 

5.10 

4. 30 

4.971 

December., 

4. 00 

5. 15 

4. 75 

4.96 

4. 00 

5.45 

', 4 . 55 

5.00 

1901. 









Januarv 

4.95 

. 5,40 

4.90 

5.30 

4.25 

5.47i 

4.90 

: ,5.35 

February 

5.20 

6, 75 

5.05 

5.45 

5. 10 

5.65 

5. 10 

5.421 

March 

5.60 

6. 05 

5. 25 

6.10 

4. 90 

6.20 

5.171 

6.00 

April.. 

5.65 

G.20 

5.60 

6.15 

4. 40 

• 6.25 " 

5,50 

6. 10 

May — 

5.60 

5. 

5.50 

5.90 

4.15 

,5.97y 

5. 00 

5,821 

June 

6.75 

6,: 20.1 

5.70 

; 6.‘Ji 

4. 25 

6.30 

,5.60 

6.071 

July., 

i 5.70 1 

6. 20 

5.. 80: 

6.20 

3.00 

6.35 

' 6.,25. 

6.021 

August; 

^ 5.85'i 

6.80 

5.75 

6.60 

3.00 

6.60 

5. 05 

6.45 

September — 

6.75 

7.20 

6.60 

7.10 

3. 00 

7.40 

6.85 

6.90 

October ........ ,1 

5.70 

• 6.95 

5.90 

7.00 

, 4.25 

7. 10 

5.60 

6.85 

NoYcmber 

6.35 

5.76 

rx45 

, C.IO 

' 3,75 

OJSII:' 

4 45 

6.15 

December". . . ... - . 

5,80 

6.40 

6.00 

6.50 

4.00 

: . 6r7®" 

5.40 

6.80 

1902. 









January..... — 

6.00 

■ '6.-50 

6.10 

6.90 

4.40 

6.a5 

5.40 

6.70 

February 

6. 05 

6.56 

5-85 

6.50 

4.40 

6. 85 

'5. 25', 

6. 45 

March ' 

6.20 

6,95 

5,80 

e.92| 

t " 4.75 

7.00 

6.r>o 

6.75 

April 

6. 75 

7.30 

6. 80 

7. 50 

5. 40 

7. 50 

6. 2fi 

7. 30 

May 

6.65 

7.25 

6.70 

7.50 

5.40 

7.50 

6. 50 

7. 35 

June — 

6. 70 

7,70 

6.95 

7. 95 

.5, 66 

7. 95 

6. 70 

7.75 

Julv 

7.25 

8.00 

7.50 

8, 15 

.5, 70 

8. 75 

0,8”) 

8. 05 

August 

6.40 

7.70 

6.70 

8.121 

i 5, 30 

7. 95 

6. 50 

7. 65 

Beplember 

6.90 

7.80 

7.30 

8. 20 

5. 50 

8.20 

7. 05 

7; 75 

Ctetober 

6. 50 

7. 70 

6. 40 

7.90 

4. 50 

7. 90 

6. 40 

7, 45 

HovemlK'r 

5.a5 

6. 60 

6. 05 

6.90 

4, 60 

6. 95 

5.95 

f). 55 

l>e<jeinber 

6.05 

6.65 

5. 95 

6.70 

4, 60 

6. 85 

5.75 

6.60^ 

1903. 




January -T 

6.25 

6.95 

6.15 

6.95 

5.00 

7. 00 

6.00 

6. S5 

February ........... . . . . 

6.70 

7.30 

6. 60 

7.3t> 

5. 30 

7. 55 

6. 35 

7. 20 

March 

7.05 

7. 75 

6.96 

7. 60 

ollM) 

7. '85, 

if. 75 

1. 55 

April 

6.70 

7,45 

6,50 

7, 40 

6. 30 

7. 65 

' 6.60 

7.40 

May 

5.75 

6.85 

5.80 

' 7.05 

5. 10 

7. 15 

5, 50 

6,90 

June - 

5.70 

6. 25 

5 ^ 

6.20 

5. 26 

6. 35 

5. 50 

6, 20 

July 

' 5. 15 

5, 90 

5! 30 

o', 95 

i 60 

6] 20 

4 90 

5*. 65 

August 

5.40 

6.05 

5,20 

5,90 

4, 50 

6. 15 

4. 92.1 

5. 80 

September 

5. 80 

6.3.5 

5.65 

6. 20 

4. 85 

■6.45 

6. 05 

6. 00 

OetolxT 

5. 10 

6.20 

5.30 

6. 25 

4.06 

6.50 

lino 

5.85 

November 

4.15 

5.35 

4.50 

5.50 

3 75 

5. 50 

4 10 

5, 26 

December 

4.25 

4.95 

4.20 

4.85 

3.80 

4.90 

4'. 15 

4.70 
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Monilihj average prices of live hogs in Chiecujo.^i 

[In dollars per 100 ponndrt.] 


Month, 

1892. 

1S93. 

1894. 

1895. 

1890. 

1S97. 

1S98. 

1S99. 

,1900. 

1901. 

1902. 

1903. 

Janinirv 

4. 22 ’• 

7. 45 

5, 274 

4.25 

3.90 

3.30 

3. 674 

3. 674 

4. 531 

5.131 

6.20 

0. 40 

February 

4.57^ 

7. 97^- 

5. 074 

4.124 

3. 974 

3.424 

3.931 

3. 75 

4.82J 

5.374 

6.00 

6.-80 

M.arch ' 

4.55 

7.55 

4.724 

4.574 

3.90 

3.80 

3.911 

3.75 

5,07i 

5.70 

6.324 

7. 181 

April 

4. 50 

7, 02 4 

4. 974 

4. 91-1 

3.60 

3. 874 

3. 874 

3. 824 


5. 90 

6. 924 

7 124 

Mav ' 

4. 55 

7. 40"" 

4 874 

4 58f 

3 274 


4.25 

.«?. 75' 

. 5 ' 



6 

Julie 

4. 971 

6.624 

4 75 

4.65 

3.15 

3.374 

4; 024 

3. 724 

5! 131 


7.30 

6. 00 

Jnly 

5. 65 

5.60 

5.80 

5. 10 

3. 10 

3. 524 

3.88f 

4.124 

5.20 

5.85 

7.624 

5.421 

August' 

5.40 

5.05 

5.85 

i 4. 624 

! 3.10 

4.00 

3.824 

i-4,424 

5.161 

6.05 

7. 024 

i 5.35 

September 

5, 15 

; 6. 00 

5.824 

4.10 

i 2.974 

4.124 

3.774 

',4.40 

5.274 

6. 60 ' 

7. 50 

5.624 

October 

5.361 

6. 374 

5.124 

3.85 

1 3.10 

3.80 

3.624 

4.85 

4.924 

6.274^ 

6. 961 

; 5.524 

November ... 

5. 4S| 

5.70 

4.324 

3.524 

1 3. SO 

3.474 

s. 474 

8. 95 

' 4.'73f 

5.65 i 

6. 35 

'■4.674 

Becemher 

6. 121 

5.124 

4.324 

[ 3.474 

! 3.25 

3.35 

3.424 

4.00 

‘ 4.75 

6.00 

6. 25 

1 4. 474 

Yearly average 

5.041 

6.49 

4.994 

4.31 

1 3. 384 

! i 

3. 644 

3.801 

3.971 

: 5.021 

5.S54' 

i 

6. 78^?! 

5. 90| 


a This table exhibits average cash prices of li ve hogs for the past twelve years. The monthly prices 
are the means between the lowest and highest prices for each month, and the yearly jwices are aver- 
ages of the nion tidy averages. 

■EGGS. 

Whoksale prices of eggs per dozen in leading citm of ihe United' States, 1899-1903. 


Bate. 

NewA'ork, 

Cineinnati. 

Chicago. 

• 

St- Louis. 

Average best 
fresh. 

Fresh. 

Average 'best' 
fresh. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 1 

High. 

1899. 

Cents. 

Cents. 

Cents. 

Cents. 

Cetxts. 

Cents. 

'Cents. 

Cents. 

January.., 

17 

m 

14 

22 


„ ,.27, 

134 

,22- 

..February ' 

19 

35 

15 

24 

16 

. 35'^ 

13i 

22 

March 

124 

30 

104 

18 

114 

26 

10 

17 

April ■ 

124 

144 

101 

114 

11 

13 

10^ 

HI 

May — 

131 

16 

11 

12 

101 

13 

101 

HI 

June — 

141 

154 

10 

11 

11 

13| 

10 

11 

July 

15 

161 

84 

91 

10 

13 

9 

10 

August. — 

15 

18 

9 

114 

10 

124 

9 i 

12 

September *... 

18 

21 

iiii 

15 

11 

16 

n 

151 

October — — 

20 

22 

15 

164 

15 

1 17 

14 

15| 

November 

21 

24 

- 17 

17 

17 

1 18 

26 

! 17 

Bccem'ber.., 

21 

24 

1 17 

17 

17 

! . , 20 

17 

1 , -.17 

1900. 






1 - 
j. . , 



.Tanmry 

17 

26 

15 

19 

■■13-f- 

' ' .'.20'.' 

■ ,,■12-1 

■' 171 

Februa ry ....... 

134 

19 

121 

14 

12 

16 

lOI'l 

14, 

March ..... .... ... ..... 

12 

17 

94 

14 

10 

16 

81! 

15-y 

April ..... — 

12 

131 

M 

11 

■ lOr 

■IH 

, S|I 

■ 111 

May ' 

- 12-I 

141 

104 

11 

lot 

lU 

, w 

, ''l-O 

June - 

13 

15 

104 

11 

10 

114 

' 8 -1 

i , ' 10 

July ■ 

13 

17 

9 

10 

104 

m 

74 ; 

1 , 

August..... 

14 

18 

9 

12 

114 

134 

9i; 

HI 

September 

,124 

14 ' 

114 

15 

13 

1-6 

16 ■ 

. '-Ifl 

October - 

19 

21 

14 

16 

15-1 

-,-174.! 

14 : 

■ Mk 

November 

20 

27 

16 

20 

IS 

23 - 

16 : 

18-1 

BC'Ccmber '. 

23 

29 

, 18 

22, 

20 

2t5 ' 

18 

^ 23 

1901. ' , ' 



1 






January 

194 

27 

16 ’ 

20 

17 

23 

151 

, 'ISi 

■February 

17 

214 

15 

ni- 

14 

19-1 

-14-1 

■■■ , 17| 

■March ■ 

13 

174 

11 

ls 

III 

- 17 

10| 

., , '13 

April.... — - 

134 

14 

11 

' 12 

'. 12 

- 121 

' IG-I 

' - ''TJ' 

May — ....... — 

■ 134; 

144 

11 

11 

104 

124 

10 

1;&| 

June — 

13 

141 

11 

11 

10 

12 

-, 8 | 

- ', lb 

July..' - — 

14 ■ 

18 

9 

10 

10 

13 

, -■ -6- 


August ■ — ...... 

16 

20 

9 

13 

. ■ 124 

111 

,- -9- 

.Mil 

September ■ — 

IS 

22 

134 

17 

13 

17 

12 

, 16'| 

O'C'tober 

20 

23 

17 

17 

■ ',164 

19 

16 

' ' 18 

November.......! — 

■ '22 

29 

17 

23 

19 

' ■ 231 

- IS 

22' 

Becember.. ' — 

1 23 

31 

23 

-■ 25 

2 E 

2 i 

22- 

25 
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Whohmile jjrices of eggs per dozen in hading cilhs of the United Slates, etc. — Continued, 


January... 

February.. 

March 

April 

May 

June 

July 

August — 
September 
October . . , 
November. 
December. 


January. . 
Febriiary, 
Mareb . . 

April 

May 

June 

July 

August . . . 
September 
October . . 
November 
December 


New York. 



Cliicago. 

St. Louis. 

Average best 
fresh. 

Cincinnati. 

Fresli. 

Avcnii 

fl’C 

best 

sh. 

Low. 

High. 

Loav. 

High. 

Low. 

nigh. 

Low. 

Higlu 

Cents. 

Cents. 

Cents. 

Cents. 

Cat is. 

Cents. 

Colts. 

Cents. 

26 

34 

GG 

30 

18 

28 

22 

26 

27 

37 

21 

82 

234 

334 

21 

32 

151 

30 

134 

23 

131 

2(;4 

134 

264 

15i 

18 

14 

15 

14, 

16 

13’ 

154 

16 

174 

14 

15 

144 

. 1.54 

134 

15 

17 

20 

14 

144 

]'!.f 

17 

13 

154 

18 

204 

14 

144 

17 

18 

114 

14| 

18 

21 

14 

16 

16 

18 

13 

16 

20 

24 

164 

184 

17 

204 

15 

20 

21 

25 

18 

21 

20 

22 

17 

184 

22 

26 

19 

23 

214 

24 

194 

224 

21 

29 

21 

23 

20 

25 

204 

1 22.4 

24 

28 

20 

20 

21 

264 

1,74 

224 

16 

25 

12 

20 

14 

20 

124 

18 

i4y 

21 

12 

164 

124 

20 

11 

16| 

15 

174 

12 

14 

124 

154 

11 

14i 

16 

19 

134 

14 

13 

15 

124 

14 

17i 

19i 

134 

14 

124 

154 

124 ^ 

15 

18i- 

23 

12 

14 

11, 

16 

11 

124 

15i 

26 

124 

18 

10 

19 

14 

19 

19 

28 

18 

19 

16 

20 

184- 

19 

21 

• 33 

10 

22 

17 ' 

23 

19 

21| 

22 

45 

20 

28 

18 

28 

214 

26 

. 28 

45 

20 

26 

22 

30 

24 

284 


TRANSPORTATIOlSr BATES. 

Average freight nxtes on grain, in cents, from Si. Louis to Liverpool, via riiw to Netv Orleans, 

and via rail to New York. 


' 

, - Yea,r.."' ; 

ToNewOrleansbyriver. 

On wheat 
to New 
York bv 
raH, per 100 
pOUpiS. 

To Liverpool. 

On grain 
inmeks, 
per 100 
pbun^Js. 

On wheat 
in bulk, 
per bushel. 

Via New 
Orleans 
on wheat, 
per bushel. 

Via New 
York on 
wheat, per 
bushel. 

1881... 

20 

6 

82 



1882. 

20 


294 

22^- 

23! 

ISSS............ ■ 

17f 

54 

33 


27 

1884 ■ ' .. ■ ■ 

14 


26 

llA 

214 



15 

■6f 

224 

154“ 

204 

1886........ 

16 

64 

29 

164 

24 

1887 

184 

6 

32A 

15 

244 

1888 

15 

64 

29|’ 

154 

22. 95 

1889. 

17.93 

5. 95 

'■ 284 

17} 

24. 97 

1890.... ■ 

15. m 

6.58 

271 

144 

21.48 

1891,... 

16,28 

6. 874 

29 

15| 

28.55 

1892 ' 

16.87 

6.50 

215. 62 

14 

21 

1893 

17.54 

6 . 55 

28. 50 

14. 71 

21. 72 

1894 

17.14 

6.89 

24. 73 

11. 69 

18.71 

1895.:.....' ■ • 

13. 00 

6.95 

23. 57 

124 

18. 33 

1896. 

14.54 

5.00 

23.00 

13.50 

19.674 

1897. 

10.83 

4.88 

23. 64 

12.89 

20.33 

1898....,...' ...^ ' 

10. 00 

4. 50 I 

22.25 

14. 24 

20. 32 

1899........... ' 

10.00 

4.50 j 

21.95 

12.33 

17,88 

1900'.. 

10.00 

a 4. 25 

19.38 

14. 64 

18.41 

1901 ' 

10.00 

«4.25 : 

19, 33 

9, 48 

14. 03 

1902......,.' 

moo 

«4.20 

20. 66 

■ ■ 8.53 

15.33 

1903. 

10.00 

«5.00 

22. 25 

10,00 

16.02 


« P. 0 . b. New Orleans, 
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Live glQch and drem’d meats, Chicago to jLew .Yorh by rail, armige rates, in cents, per 100 

pounds. 


Year. 

■ 

Cattle. 

Hogs. 

Sheep. 

Horses and mules. 

Dressed beef. 

Dressed 

hogs. 

Year. 

Cattle. 

g 

w 

57 

o 

.a 

Uj 

Horses and mules. 

a 

Cj 

£5 

P 

O 

Q 

Dressed 

hogs. 

Q 

"S , 
fn 

^ H 
be 03 

'C 

<li 

C omm on 
cars. 

Refrigerator 

cars. 

Common 

cars. 

1S80 

55 

43 

65 

60 

88 



1892 

28 

28 

30 

60 

45 

46 

45 

issi 

35 

31 

61 

tiO 

56 



1893 

28 

20 

510 

60 

45 

45 

45 

1882 

30 

29 

53 

f)0 

57 



1894 

28 

30 

30 

60 

45 

45 

4.5 

1883 

40 

32 

50 

60 

64 



1895.. 

28 

30 

30 

60 

45 

45 

45 

1884 

31 

28 

44 

60 

51 



1896 

28 

80 

30 

60 

45 


4.5 

1885 . 

81 


43 

60 

54 



1897 

28 

i 30 

30 

&) 

45 

45 

45 

1886 

33 

30 

42 

60 

61 

63 

48 

1898 

28 

30 

i 30 

tio 

45 ! 


45 

1887 

38 

32 

40 

60 

62 

59 

54 

1899 

o25 

25 

25 

60 

^ 40 

40 

40 

1888 

22 

26 

31 

60 

46 

46 

44 

1900 

28 

30 

30 

60 

45 1 

45 

45 

1889 

25 

30 

30 

60 

47 

47 


1901 

28 

30 

30 

60 

42.9 ; 

42. 9 

42.9 

1890 

23 

28 

30 

60 

39 

39 

39 

1902 

28 

' 30 

i 30 

60 

41.2 

41.2 

41 2 

1891 

27 

30 

30 

60 

45 

45 

45 

1903... 

28 

i 30 

} 30 

m 

45 

45 

45 


a Kates did not go into efieet until February 1, 1899; until that time the 1898 rates governed. 


Meats, pachd, Cincinnati to New Yorh hij rail, average mtes, in cents, per 100 pounds. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

. 

Aug. 

Sept. 

Oct. 

K'ov. 

Dec. 

The 

year. 

1880 

39 

39 

39 

34.5 

80.5 

30.5 

30.5 

30.5 

30.5 

30.5 

31.« 

o5 

33.41 

1881. 

35 

35 

35 

30.5 

30.6 

25.7 

21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

26. 73 

1882..' 


21. 5 

24.3 

26 

26 

26 

26 

26 

26 

26 

26 

30. 6 


1883 

30. 5 

30.5 

30.5 

29,2 

26 

26 

26 

26 

26 

26 

26. 7 

30.5 

27,83 

1884...... 

30.5 

30.5 

23.3 

17.6 

17.5 

18.4 

2:1 

26 

26 

26 

26 

26 

24.22 

1885 

24.4 

21.5 

20 

20,6 

18.5 

17.5 

17.5 

21.5 

21.5 

21.5 

22.8 

26 

21.10 

1886 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

27.7 

26.14 

1887. 

30.5 

30.5 

30.5 

26 

26 

26 

26 

26 

26 

26 

26 

26 

27.12 

1888...... 

28 

28,5 

26.3 

26 

26 

26 

19.9 

17.3 

15.5 

18.8 

21.5 

23.6 

23.11 

1889 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

1890 

26 

26 

26 

26 

26 

26 

26 

24.8 

20 

20 

20 

20 

23.89 

1891...... .... 

20 

24.3 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

25.36 

1892... 

26 

■ 26 

26 

26 

! 26 

J 25.7 

21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

23.70 

1893 

21.5 

i 23.7 

26 

26 

! 26 

26 

26 

26 

26 

26 

26 

26 

25.43 

1894.... 

26 

i 26 

26 

26 

1 26 

26 

26 

26 

26 

26 

20. 

i 20* 

26 

1895 

20 

i 26 

26 

26 

! 26 

26 

26 

, 26 ! 

26 

, 26 

26 

26 

26 

1896.. 

26 

i 26 

26 

1 26 

1 26 

26 

26 

26 ■ 

26 i 

26 

26 

26 

26 

1897 

26 

26 

26 

1 26 

26 

i 26 

26 

26 

26 ' 

26 

26 

26 . 

26 

189S... 

26 

26 

1 26 

; 26 

.26 

26 

26 

26 

26 

26 

26 

26 

26 

1899 

26 i 

.26 

26 

26 

26 

2C) 

26 i 

26 

26 

21.5 

21.5 

21.5 

24.83 

1900 

26 

26 ' 

26 

26 

26 

26 

26 

26 

26 

20 

26 

26 

26 

1901..... 

26 

26 

20 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

'1902.:...".,' 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 ; 

26 

26 ■ 

1903., ....... 

'26'. " 

26 

26 

26 

26 

26 

26 

26 

26 

26 , 

26 

26 

, 26 


Compressed cotimi hj rail, average rates, in cents, per 100 pounds. 


.Y'ear. 

From New Orleans 
to— « 

From Mem- 
phis to— 

Year. 

From New Orleans 
to— « 

From M'em- 
; phis to—' 

Boston. 

0 

1 

1 '■ 

Baltimore. 

M 

f-t 

0 

, 

0 

Boston. 

Boston. 

Ne^v York. 

- 

.3 

'D 

K 

Baltimore. 

P 

a) 

5<?; 

1 

0 

1880 

60 


55' 


74 ■ 

79 

1892 

„ 65 

50 

50.: 

'50 

'' 50.5 

55 

1881 

58 

53 

54 

54 

66 

71 

1893........ 

55 

50 

m 

50 

'47 

62 

1882. 

53 

48 

51 

51 

61 

66 

1894........ 

51 

60 

60 

•60 

50.5 

55.5 

18S3 

60 

55 

53 

52 

72 . . 

77 

1895........ 

53 

48 

■' '48- 

.48 

50.6 

56.5 

1884'..' 

60 

55 

53 

62 

54 

59 

1896... 

55 

50 

' 50 1 

'■ 50 

50.5. 

65.5 

1885 .. .. 

60 

55 

53 

52 

66 

58 

1897........ 

55 

50 

50 

50 

'50 . 

'55 

18^% 

52 

47 

45 

. 44 

1 m ' 

58 

1898... 

55 

50 

",50 

■'50 

■47 

52 

1887..., 

50 

45 ; 

43 

42' 

1 53 

58 

1899........ 

' 52 

.47 

47 

47 

48 ' 

53 .'" 

1888 : 

50 

45 

43 

42 

i 47 ■ 

52 

1900........ 

55 

50 

r>o 

'*50 

i 50.5 

[ ' 55,6 

1889 .... . . 

52 

47 

45 ' 

44 

50.5 

55 

1901... 

55 

'50' 

.60 

■ '60 

i 50.5 

'55,5 

1890 

55 

50 

50 

50 

50.5 

55 

1902........ 

55' 

50 

50 

• 60 

1 80.5' 

'55, '5, 

1891 

55 

50 

50 

50 

60.5 

55 

1903-.,..... 

55 

.'50^ 

50 

50 

50,5 '■ 

.55,5' 


a These rates are mainly used Kir basing purposes. 
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'' Ofi'ii and wheal, average rates in cents per hiishel, Ch.icago io Aew lark. 



Cul’M. 

Wheat. 

Year.'" 

By lahe 
and' eaiud.a 

By lake 
and rail. 

By all rail. 

By hike 
and canal. n 

By lake 
and rail. 

By all rail. 

1 ST;"^ - .... 


11.31 

19,5 


12. 09 

20. 89 

1 87(1 

8. 75 

9.68 

14.12 

9. 82 

10.19 

15. 12 

1877 

9.59 

13.42 

18.03 

11.09 

14.75 

19. 56 

1 H7H 

8. S3 

10. 45 

16. 39 

9. 96 

11.99 

17.56 

iS79 

10.49 

7‘).. 9. 

14. 56 

i 11. H7 

i 33.13 

37.74 

1880 

13.41 

14.43 

17.48 

;i3. 13 

15.8 

19.8 

i881 

' 7.77 

9.42 

13, 4 

8. 67 

10.49 

14. 4 

1RS2 

6.72 

10.28 

13.5 

7.23 

30,91 

14.47 

1883.. 

8,03 

11 

15. 12 

: 9. 01 

11.63 

16.2 

1884 

6.55 

8.5 

12. 32 

> 7 

10 

13.2 

1885 : . . . 

6.3 

8.01 

12.32 

6.54 

9. 02 

13.2 

1883 

8.45 

11.2 

14 

9.10 I 

12 

15 

1887 

1 8.5 

11.2 

14.7 

9.5 

12 

I 15.75 

1888 - 

6. 71 1 

10.26 

13.54 

7.05 

11.14 

■ 14.5 

1889 

i 6.32 ! 

8.19 

12.6 

6.92 

8.97 

15 

1890 ' i 

5.93 

7.32 

11.36 

6,76 

8. 52 

14.3 

1891 ' 

6.32 

7. 53 i 

14 

6.95 

8.57 

15 

1S92 

5.95 

7.21 1 

12.90 

6.45 

7. 59 

13.8 

1893 

7.18 

7.97 

13.65 

7. 66 

8.48 ’ 

14. 03 

1804 

4.93 

6.5 

12. 32 

5.11 

7 

13. 2 

1895 . . .' 

4.50 

6.4 

10.20 

4.86 

6.96 

11.89 

lS9fi 

6.75 

4.53 

6. 15 1 

10.5 

6. 19 

6. 61 

12 

1897 

6.92 

11. 43 

5.22 

7. 42 

12. 5 

1898 i 

3.81 

4.41 

9.8 

h 4. 45 

4. 91 

12 

1,S9V) 

6.08 

5.83 

10.08 

5 5.81 

6. 63 

11.6 

1900. 

4.07 

4.72 

9. 19 

5 4.49 

5.1 

9.96 

191)1 ' 

4.61 

5.16 

9.21 

?>5.U 

5. 54 

9.88 

1902 

4.83 

5.51 

9.94 

5 5. 26 

5. 89 

10.62 

1903 ...? * 

4. 85 

6.78 

10.54 

5 5.4 

0.37 

11.29 



a Including Buffalo ehargea and. tolls. h Exclusive of Buffalo charges. 

Average freight unites, in cents per temper mUe. 
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3.624 

1.34G 

1.119 

1,061 

0.887! 0.989 

0.970 

1.299 

1.691 

1.688 

1.833 

1.649 

2. 164 

1.687 

1.421 

1876. . . 

2.218 

1139 

.929 

.972 

. 722 

,m 

.827 

1.062 

1,587 

1.693 

1.798 

1. 438 

2.211 

1.638 

1.217 

1877... 

1.055 

1.136 

.954 

,898 

.813 

.a54 

1.024 

1.035 

1.711] 

1.51, 53 

1.94t 

1. 361 

2. 135 

1. 382 

1.28(5 

1878. . . 

1.582 

1113 

.919 

. 960 

-724 

.914 

.867 .985 

1. 616 

1.539 

1. 762 

1.354 

2. 236 

1. 635 

1. 296 

1879... 

1.29it 

1100 

.793 

.779 

.641 

.823 

.754! .860 

1.523 

1.429 

1.704 

1. 054 

1. 991 

1. 528 

1. 153 

1880... 

1.36 

1.207 

,879 

.836 

.750 

.918 


.866 

1.543 

1.209 

1.749 

1.206 


1.594 

1.232 

1881.., 

1.20 

1038 

,783 

.805 

.617 

.857 

.745! .892 

1.522 

1,220 

1.702 

1.241 

2.178 

1. 503 

1.188 

1882... 

117 

1.064 

.738 

.749 

.628 

.874 

,7521 .763 

1.417 

1.281 

1,481 

1.253 

2.102 

1.349 

1.102 

1883... 

119 

1197 

,915 

.786 

.728 

.881 

.787 

.722 

1.433 

1,170 

1.391 

1. 128 

1.913 

1.323 

1.206 

1881... 

109 

1.098 

.834 

.719 

.652 

.804 

.67g 

.672 

1.368 

1,097 

1.293 

1. 008 

1.557 

i.:M4 

1.136 

1885... 

106 

.944 

.688 

,656 

.553 

.695 

.577 

.S-W 

1.307 

l.Olil 

1.278 

1. 009 

1.420 

1. 159 

1.011 

laso... 

1.07 

1:101 

.755 

. 659 

.639 

.755 

.692 

.541 

1. 157 

1,071 

1. 168 

.961 

1. 266 

1.079 

. 9119 

1887... 

113 

1.107 

.782 

.887 

.670 

.730 

.717 

.837 

1.0S7 

1.012 

1.089 

.946 

1.213‘ 

1. 075 

:.984 

IWS... 

'1116 

'1.099 

.753 

.716 

.861 

.723i .66C 

.541 

1.068 

.964 

1.020 

. 978 

.1.170 

1.049 

1.001 

'1889. .. 

1.015 

L(K10 

.712 

'.644 

.632 

.685; .69 

.538 

.839 

.971 

1.067 

.525 

1.166 

,998 

.922 

IHM... 

.995 

1.105 

.730 

. 666 

.64^ 

.661 

.69 

.561 

.942 

.995 

.995 

.898 

1,138 

.972 

,941 

1891... 

.991 

1.089 

i -740 

.636 

.68C 

.656 

.70 

.625 

.934 

1.039 

1.003 

.980 

1.131 

.968 

>896 

1892... 

.925 

1057 

i .699 

.614 

.602 

. 647 

.67 

.518 

.908 

1.0.56 

1.026 

.973 

1.080 

.948 

"> 898 

1893... 

.923 

l.OCHi 

, .701 

.631 

.599 

.620 

.68 

.611 

.845 

1.039 

1.026 

.949 

1.033 

.917 

.878 

18W... 

.895 

.914 

.733 .621 

.587 

.606 

.65 

.478 

.839 

.989 

1.037 

.974 

.970 

.876 

.860 

1895... 

.878 

.969 

i .726 .604 

,567 

.565 

.64 

.425 

.808 

1.084 

1.076 

.994 

.971 

.'881' 

.839 

1896... 

.864 

,942 

.668 

.606 

.551 

.56S 

.66 

.425 

,745 

1.017 

1. 003 

.'925 

.957 

.806 

.806 

1897... 

.870 

.918 

’ -.679 

.610 

.538 

.661 

.60 

.419 

,671 

.958 

1,008 

.891 

"■.962 

.791: 

>798 

1898... 

.844 

.839 

i .606 

,57.5 

.5^ 

.521 

■■.57 

.369 

.695 

.966 

■„.972' 

.806 

.960 

. 743 

,753 

1899... 

.771 

.778 

.586! .53^ 

.481 

.469 

,50 

.362 

,688 

.996 

.937 

.800 

■'1.0'16 

.727 

.724 

1900... 

.798 

.„824 

! .558 

.588 

.490 

.504 

,58 

'■,348 

,m 

.987 

.930 

. ,.-794 

1.050 

.752 


m... 

(a) 

.831 

57? 

.615 

.489 

.662 

.56 

.m 

.619 

1.000 

'".861 

.723 

1. 042 

.772 

.750 


h 

i . . ■ 

(6) 

.632 

.064 

.503 

.590 

',61 

.402 

.m 

1.034 

,:'.'840 

.678 

.979 

Mi 

.757 


« Leased by the Boston and Maine lUllroad. 

& Leased hy the Hew Owlral and Hudson River Railroad. 
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A verage Taie,% in cents 2'^er jnissenger per mile. 
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2.00 

2.181 

2.101 
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1.905 
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1. 750 

1 1.806 

1.548 

2.032 

01,953 

2.02 

1.943 

1 . 9:18 
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1.536 
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1.941 
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a Excludes ferry earnings at Jersey City, N, J. 

?> Leased hj the Boston and Maine Bailroad, 

oLeaised by the Kew York Central and Hudson River Railroad. 


Average rateB on gram, flour, and provisions, in eerds per 100 pmmxU, through from 
Chicago to Europmin ports, hg all rail to seaboard and thence hg steamers, from- 1S94 to 

m)s.^ 


Bhip'p'ed to— 

' Articlea, 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

■ 

1902. 

1993.' 

■Liverpool , , , . , 

Grain.,..,.... 

32,5 

32 

33.5 

3:l 6 

34. .35 

29. 72 

29,48 

21. 47, 

20. 85 

22.68 

Do........ 

Sacked hour.. 

33. 16 

84 

84.3 

36. SI 

37,66 

80. 12 

,27.,9 

23 

SI 6 

25.19 

Lo 

ProviBionH,, . , 

41. 06 

41.81 

44. 91 

44. 4 . 

47. 15 

40.5 

48.84 

36' 

Ml 25 

41.9 

Glasgow 

Grain 

S^t. G3 

31.19 

34.22 

35. 28 

36 

:12,35 

30. 98 

24. 1 

21.75, 

24.43 


Sacked Hour.. 

35. 

36.25 

36.5 

39. m 

89.00 

:r.25 

31.56 

',24.' 38 

"22.75, 

25,38 

1)0 

Provisions 

46. 50 

49.69 

49. 97 

52. 6 

62.5 

44.69 

■55. 31 

45. 16 

41.88 

'46. '88 

London 

'Grain,.' 

32. m 

33.29 

33. 48 

34 

85 

30.6 

31. 1:’ 


■21, 75 

2:l 56 

Do 1 

Sack'cd 

34 , 9:1 

35.13 

36.28 

36. 12 

37. 25 

83.5 

■35,01 

5). 5 

24 

25. 19 

1)0 ! 

Provisions..,, 

4,5.75 

46.03 

47.15 

48. 14 

49.69 

44.14 

55,87 

1-44,75 

; 89. 06 

44. 06 

Antwerp ' 

do 

46,83 

',48.28 

49. 69 

51.09 

52.5 

47.5 

51.09 

46.25' 

41.5 1 

49. 69', 

Hauibiirg 

. .. . -do 

■60 '! 

50 

51 

51 

52 1 

46 

50 ■ i 

44 

: 39, ! 

'47 

Amsterdain... 

do .... 

50 

50 

52 

■■62 ' ■ 

52.5 ' 

47 

51 ^ 

4,5 

40. '! 

42' . 

Rotterdam . , . 


50 

48' 

'52 . 1 

■52 

52.5 .i 

47 ' 

51' ^ 

45' ,■ 

40. ! 

42 ■ 

Copenhagen , . 

do 

.55.31' 

S.31 

■ 58,. 12 

57.28 

58.13 ' 

51,72 

55, 31' 

47. 75 

42 ■ , 

49. 69' 

BUxdtbolm.... 


06. .56 

66,56 

69.87 

68,58 

69.25 '■’ 

62.97 

t>4.5 '' 

'"4)3.25 

4,5 ' ■: 

52. 5' 

Stett'in 


55.31 

55.31 

58.12 

57.28 

.58.43 

. 51. 72 

,55. 31': 

47. 75' 

',42 ' 

'4,9.69', 

Borfleau,x 

do.,,.-.,.. 

62.5 

1 

64.13 

64.13 

64.13 

65.75 

59.12 

,■64, 12' 

54.25 

"51.25 

56. 25'' 



AHB EXPORTS OE AaK-ICTJEXUKAX. PBOBITCTS. « 

[From Bureau ol Statistics, Pepartment of Commerce and Labor.] 
AgrimiUurctl imports of States during the fim years ending Jane 30, 190S 
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a Forest products come within the scope of the Bepartment of Agriculture, and therefore are included in alphabetical order in the following tables. 

cCl^ssS^as agricultiiml for the flrat time in 1902* the statistics for earlier years are not included in the total imports of agricultural products for 1899-1901, 
d No longer classed as agricultural. 



iffrimUmal impofts of 1M United Skttes dvring the five years ending June 30, 1903 — Oontinned. 




IMPORTS Olf AGBIOULTUEAL PliODUCXS. 683 




igriciJilturaL impartB of the June 30, Continued. 


684 YEAEBOOK OB’ THE DEBARTMEKT OB^ AGRICULTURE, 




Ha¥al stores: J | | i . 

*rar and pitdi (of wood)» f ^ ' { 

barrels.... ..........J 1,680 j 2,829 13,922 2,107 11,520 1,660 8,796 1,242 j 6,004 

Turpentine, spiritsof. .gallons. -• 1 («) 22,183 7,547 13,630 4,441 8,457 2,814 16,705 j 6,020 

Total...-...--....-.....-....-’...- .....U. — .-. — . 21,469 15,961 11,610 ! 12,024 
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matter— continued. 
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a Not stated. & Classed as a farm pfodijct for tlie flist time in 1902; the statistics for earlier years are not included in the total imports of farm products for 1899-1901. 



Agrimlhi/ral imports of the XTnited Statm during the years ending June fJO, 1903 — Continued, 




Fiaxseed, or linseed.. bualiels.J Sl,953 87,«32 67,379 94,126 1,&31,726 2,098,207 477,157 724,082 129,089: 194,024 

Other.. 1,134,343 1,700,922 1,940,987 2,528,070 ; 2,637,255 

Total....................................... l,m,845 | 1,796,048 L 4,039,194 | ....-..-j 3,252,152 2,831,279 


IM3WRTS or AGRIOPLIUEAL PRODUCTS, 
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a Not Stated, longer classed as a farm product. 



igrimiUiiral imports of the United Batm dmdng the Jive years ending June BO, imf-— Contimied. 








Agrictdimal exports {domestin) of the United Stales during tJie Jwe years ending dime SO, ^.9^:?— Continued. 
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time, to pick apples .v.. 231' 

warehouse busiuesSj development 228 

ColimBUTginianuB^ bob white, subspecies and differences 193 

Colleges, Agricultural, and Experiment Stations, Association, remarks. 85* 

high schools, teaching of geology-....-..- 441 

other institutions with agricultural courses, list. . 514-516 

better equipment and progress 85* 

Coloring matter and preservatives in food, study. . . 54, 55 

Columbian timber beetle, injuries to oak, beech, and tulip, discussion. — .. . 327-328 
Concrete and cement for roads, testing. . . , . . . , . . . .. . .. . . - — — , . . . ^ , . 58- 

Congress, appropriation for farmers' institute ■work. ... — ... - 150 

appropriations for silk culture, notes . . M2, 143, 144, 145 
early efforts in aid of silk culture 137 

Connecticut, tobacco, investigations of Soils Bureau-..-..--.. — — . — — 68 

1; a1903— 45 ■' 
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Contagion, animal diseases, relation of Federal Governnient. . 492 

prevention, relation of Department of Agriculture 495, lOf) 

foreign cattle, protection, statement of law . - . - 521 

Contagious animal diseases, three, Government efforts for coiitroL „ *196- ■50(5 

diseases of animals, control, relations of Fedmiil Govtu’nm(‘ut, 

article by , 1 ). E. Salmon 491 --500 

diseases of animals, discussion - 1 7 2 1 

spread, special measures for prove utioii *195 

Contracts laboratory, work ^ 58 

Convict labor, use on roads, notes - - 459, 409 

Cooke, ells W, , article on ^ ^ Some new facts about tlie migration of bi rds ” . 57 1 “'IlHi > 

Cooking experiments, remarks 91 

prejudice against vegetable oils - - 412 

Cooley, George W., engineer, statement on road construction and, cost 401 

Copper Center, experiment station, Alaska, notes 87, 88 

Copra, France, imports and uses - _ - 2— « . . . - 419 

CoTchorus oUtoriiii B.nd. €. capsulans, cultivation, handling, prices, and U8es7. 595“594 

Coriander, caraway, and anise, cultivation, 4, 84( > 

Corn and wheat, freight rates, Chicago to New York {see also Grain) 678 

breeding, Illinois station, work 84 

charts showing relation of precipitation, description and discussion . . . 210-224 

crops, necessity of soil moisture IHO 

visible supply, yields, prices, exx>orts, values, and freight rates. 584 -592 

cultivation, article by 0. P. Hartley 5. 1 75“'192 

distances between rows and hills.., 187-188 

fall |)lowing and depth of idowiiig 18IK184 

^ in Soiitli, value 1 59 

thoroughness, in early stages, depth and fre(|uerK‘y 188-190 

^cutter and corn planter, use in cotton culti vation , notes 188 

export, remarks; ex^iorts 482, 686 

growing in Hawaii, remarks 89 

profitable, poor land as bar. " . 177 


treatment of unproductive spots in fields 

in food of bobwhite, remarks " ["197 

planting, discussion [.[[.[[ 1 84- 

distance apart for rows, remarks ... 

machines, advantages [-,[,[['[["[[[[ 

weather conditions, cultivation, gathering, notes [ "528-4 

with lister, advantages ^ ^ _ I “ 

price, relation to r^nfall; statistics -.[.-,.*.'[[[["220,5844 

production, area of greatest, limits, note j 

raising contests for Illinois boys, Judging, planting, premiums [[."[ *155 "f 1 

smut, note ' 2.,...' I 

use as crop on model ( dairy ) farm .[.[[[[[[[[[[[[[[[[[[["[*["[ 

water used in growing of one crop, estimate [[[[[[[[[[[[[[[ [ [ [ [ “ 

yield of 100 to 130 bushels per acre, in Peimsvlvania, cultivation . . ' 1 

. relation of precipitation, article by J. Warren Bmitii .... [ , 2154 

Gorrosive subhnmte, use in preservation of timber .....[ 432 '■! 

CofiJiT/lm coluinhimms, Golumbian timber Ix^etle, injuries to oak, etc... " i‘b74 


Cotton belt of South, need of stock raising and crop rotation 
boli^weevih check of sooradic ontlirpiiVH nkn nh 


boli^weevil, check of sporadic outbreaks, plan (see aho Poll weevVl ) " " " 

« experiments for control and study 

general propaganda for control -[..[[[[[[[[[[[[ [ [ ' i 07 .,. 

Mexican, damage in 1903 , Bummary. I 

suggestion by Secretary for speciarorganissation ...['[""’” i 

, value of cultural methods ” ^ i 

cloth, Sea Island, adoption for mail bags, note ' " 

compressed, freight rates.. [[[[["[[ ( 

consumption in cotton States, article by J. L. Watkins 46'4-‘-^ 


increase m past twenty years, summary 

crop, increases . 4 


yield, prices, values, exports 

cultiv^ion in South, value .■ '■ ' ^ 

diseases, studies ■-..[[[[[[" 

introduction ..>**........[[[[[[[[["* - — - - » - ■ 

export, remarks; exports .--4"[[' .'[[[[."[[[[ ",["”’” '" 1.81 "ifti 

fiber, relation to soil where grown •' ■ a 
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Cotton goods, homespun, statistics of manufacture for Boutliern States, 1810.. 464 

growing and production, effect of boll- weevil on prospect 205 

historic notes on manufacturing 463-469, 470, 471, 472, 473, 474, 475 

i in ports and exports, statistics 683, '694 

industry, 1830 to 1860, remarks — 466 

past twenty years, summary of facts 476, 478 

insects, boll-weevil and other, studies for destruction 106, 107 

introdiKitioii of new crops to supply place 106 

long staple and short staple, difference, and supply and demand 121 

improvement of varieties 130-132 

Upland, cultivation, discussion 1 32-1 34 

estimates of production 122 

picking, ginning, and baling 134-1 35 

seed selection, discussion 132 

varieties, origin, and character.. 126-130 

manufaduiring establishments, 1810-1820 465-466 

markets, remarks 136 

mill industry, South Carolina, recent development, 'witli statistics . . - 467-468 

planting, conditions, cultivation, and picking, notes 528-542 

production and consumption for several Soutliem States, statistics 468, 

■ 470, 473, 474, 475 

in Southern States, 1860-lt)03, table 478 

crisis, discussion 104-108 

root-rot, studies 106 

rust, note * 540 

sales in United Kingdom, comx)etitor8 487 

seed and flaxseed in United States, discussion; production 41 1, 416 

oil cake, sales in United Kingdom, competitors 488 

mustard and sesamum, France, iiipiorts 419 

of varieties resistant to boll weevil, distribution 107 

oil , gr 0 w th of inanuf actu re 415 

United Kingdom, imports 418 

spinning in South, remarks, with statistics by States 466 

States, consumption of cotton, article by J. L. Watkins.... 463-478 

Upland, ne^v long-staple; Egyptian; disease resistant.. 30 

wilt and other diseases of cotton 655 

wmrk for varieties resistant to boll weevil 106 

Cottons as fibers, character 387 

extent of use, varieties, x:>roduction, etc — 388-390 

long-stax)le, prices at Ya^soo City, Miss 136 

reasons for extension of cultivation 123-124 

Upland, growing, ailicle by Herbert J. Webter 121-136 

Court, Supreme, U. S., decision as to Weather Bureau rtKJords as evidence, note. ■ 119 

use of Weadxer Bureau records, artieie foy/Henry J,. Gox 30JKI12 

Courts, State, treatment of weather records as evidence '(see alsO' Bapreme) 305' 

Cows ' and their 'feed, ■ model farm 366-M6' 

. milch, numbers,., values, imports, exports, i)rices. 662-663 

Cox, Heney J., article on of Weather Bureau rocords'.in court*’ 303-312 

Cranberry culture, use of water ' 96 

plantation at Arl ington fa Jf n ........... ' 42 

Cream, State standards, table ' 581-582 

Creeper, black and wd.ute, migration, .groups ...... 380 

Creosote, .use in preservation.bf tmiber (see aim Tar-o.il),---. 434-436 

’ ' ' Einc, pro^cess^es, . wood' preservation. 437 

Crop, .agricultural, ratio of water used to winter for .forest. 283 

.and Climate bulletin, . National, remarks ' .16 

, ' ..ser%dee, 'Weather Bureau, central stations .for 'States,. 120 

life zones, cktermination^ remarks.... 80 

, ■ weather conditions, review, ' seaeo'n of . 1903 526-546 

.apple, marketing, ' transition in ''methods of marketing. . .... . '.226 

between rows of corn, usefuln^s of legumes. 188 

production, cost investigations, remarks ..... 69 

rotation and fertilizers in corn growhxg, discussion- .... 181-183 

' ' 'methods and' value, discussion '. . I 447-462 

. need, i'U cotton belt, note .... '1.'69 

•Study at'Bouth ..Dakota experiment 8tatio.n 450-451 

with corn, need of continual cover for fields 182 
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I’^age, 

Crop, rotation work at experiment station 448 

season, April to September, summary by ^veeks - 528 

Crops, effect of shade, tests ' 48 

forage, demonstration of improvements - - 8C> 

intertilled, value of cultivation in South 151) 

leguminous, introduction - - » 87 

new, introduction in place of cotton lOd 

soiling, use on model farm, remarks; general, management 8()(b-8()7 

special, distribution of seed 21 

truck, diseases ' . . . 81 

yield, relation to chemi(^al and to physical condition of soil (>7””()8 

Cuban cigar leaf, experimental growing ()(> 

Cucumbers and other truck crops, diseases, 1903 558 

Cultivation, corn, hills as compared with drills 187 

cotton, methods for control of boll weevil, remarks 218, 214 

early ,^tIiorough, importance in corn growing; dejAli; frequeiu^y. 188--190 

effect in making water soluble plant food available * 160 

faulty methods, discussion 162-168 

flat, advantage as shown by experiment 168 

for average yield per acre of 100 to 130 bushels of corn 182 

growing of special crops and jdow'ing, to prevent soil wasliing. . 179, 180 

macaroni wheat, methods 880 

of corn, article by 0. P. Plartley 175-1 92 

drug plants in United States, article by Rodney H. True 887-846 

long-staple Upland cotton, discussion 132-184 

sugar beets, remarks 406 

tlxorough, advantages in the South 159 

Cultivator, use in cotton growing, note; kinds for corn 188, 190-192 

Curing hay on model ( dairy ) farm 369 

leaves of medicinal plants, use of heat 88 

of crude drugs, methods, remarks 258 

Curlew, Eskimo, migration, length 376 

Cutting timber for preservative treatment, season, note 429 


Dairy associations, 17 ational , list 521 

farm, (fe Farm, model) 

laboratory, wmrk 57 

products and cattle, values, imports, exports, prices .... 662-666 

export, remarks; imports and exports. 482, 681, 691 

sales in United Kingdom, competitors............. ... 486 

■■ State, standards, Table-..,'A A ^ I r 5 ^ 

Datura ^iram onium, remarks . ' * L ...7* , . , 345 

Daugherty, Charles M., article on '‘The industry in oil seeds’' ......... '"4dl«426 

Dauglisli method of leavening bread, remarks 353 

Delta region, Mississippi and Louisiana, soil and cotton 126 

Dewey, Lyster FL, article on “Principal commercial plant iil)ers” ’ ”."7 ". "887-898 

Dietary studies, remarks ■ 90 

Digestdoility of bread, discussion " 358 -, 3 fll " 

Digestion and health, effect of preservatives in food, article by If. W/Wilev^ 289-302 

aititicial, treatment of food in study of preservatives *. 290 

e: 5 q)eriments, remarks '"pl 

Dip for Texas f^ver ticks, use of Beaumont petroleum 506 

Dipping cattle for control of scab disease i I ^ I ] 505 

sheep for control of scab disease, order and w^ork I ’ " 499 

, i?cab, objections urged -’!!l".\"\500-502 

Dips, sheep scab, mixtures approved by Department 499-500 

n- . 1 ^ , official and proprietary preparations, discussion. . I T. T. ’ " 508-504 

Dpt road, usefulness beside surfaced road, note 469 

Disease, cattle scab, importance of control 1 1 ' ' ' [ I ' " I ml 

Diseases, contagious, of animals, control, relations" oY "Federal" Go 

article by D. E. Salmon 491-506 

control by Bureau of Animal Industry 498-4.94 

, plant? in United ' States in 1903 Y Y’ Y ' 1^)1555 

animal, special efforts of Department for control . . . Y . . "I Y 496-504 

Dw for control of sheep seal)...... 498-499 

Dog, held trial, prices and cost of training.. 201 
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Dogs, luinting, prices, breaking and keeping; breeders’ association 200, 52:^ 

Drainage and plowing, preparation for corn planting 184 

imperfect, cause of failure with sand-day roads 26(> 

necessity for proper granulation of soil, note 168 

value in irrigation and in humid regions, remarks 95 

water carried off and salt removed in ret'laination 64 

Drought and low temperatures, with damage to fruit * 529 

in New New England, remarks 531, 532,533 

relief hy irrigation, study ' 96, 97 

Drug and medicinal plant investigations, Bureau of Plant Industry 33 

plants, cultivation in United States, article by Kodney H. True 337-346 

prospects for growing 342-343 

Drug-producing plants, importation, discussion, with tables., 339-342 

Drugs, adulteration, article by Lyman F. Kebler 251-258 

I)urity, factors affecting quality, discussion ^ 253-254 

two methods of analysis for quality, remarks 252 

Dry-land agriculture, remarks T 28 

Dry ocai.es ekiihoffi, birch-bark beetle, remarks - 320 

Durum wheats,' countries of commercial production 329 

Duty of water in irrigation 93 

Earth roads, experiments and construction 327 

Earthquakes, records of disturbance at AVashington and elsewhere. 32 

East, the, agricultural progress - 13 

EcMnaeea angustifolia, experimental cultivation 339 

Education, agriculture in secondary and elementary schools 80 

Educational requirements for agricultural research r* 9-1 0 

work ixi road building, I’emarks 4(>2 

Eggs, imports and exports, statistics (381-691 

sales in United Kingdom, competitors 486 

silkw'orm, production and distribution in United States, notes. . . 138, 142, 143 

profit of raising 140 

wholesale prices 675-676 

Egyptian cotton, disadvantages in i>roduction; output 122, 123 

imports and uses - 389-390 

varieties, introduction and establishment 30 

irrigation, studies 97 

Eldridge, M. 0., review’ of recent road legislation 569-572 

Elk and other animals on public lands, need of more money 83 

Embankments, two forms in use in check system irrigation 248 

Engineering, agricultural, value, and study in schools 97-98 

Engineers, commission, adininistration of road improvement 456 

Entomology, Bureau ( Division), direction of silk-culture investigation. . .. . 144, 145 

recommendation of bureau m^anissation - 108 

work against cotton boll-weevil 104, '105, 214 

in 1902, result 210-211 

organization and duties 73-79, 5 1 1 

EupsaUs mhiuta^ oak-timber wvjrm, description, life history, injuries 323-324 

Evaporation from w’ater surface, variation, remarks. ' 282 

influence of forests, discussion ' .i^ . , . 281-283 

loss of water from southern soils. 159 

rates on mulched and unmulched soils, comparison T... 160 

transpiration, seepage, etc., explanation of terms 280-281 

Experiment station, Indiana, result of tests of distances hetw’een corn rows. . . 188 

South Dakota, work in crop rotation 450-452 

stations, agricultural, locations, directors, and wwk 516-518 

and Agricultural Colleges, American, Association ...... 85, 86 


cooperative work of Bureau of Plant Industry ...... 23 

Office, nutrition investigations, cooperation, note . . . . . . . 347 

work; organization and duties. 84-99, 512 

relation to farmers’ institutes . . . . . . . 150, 151 , 153 

progress, discussion 84-85 

training of farmers’ institute lecturers 154 

work in crop rotation . . . . . . . . . - 448 
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I'lige, 

Experiments against boll weevil, plan of operation 

ill detennining effect of food preservutiveB 

Export cattle trade, danger from cattle scab..-.. "'“l-tr iui lua 

farm products, values, and special teatnres, cpuiiititicB 9 'IWl 48, 

Exports and imports, agricultural products, statistics IhSU-fiiO 

domestic, excess over imports, remarks 1 1 

farm products, conspicuous classes . » - - - - 

of apples, influence of cold storage and increase, remarks 

forest products, statistics - *!■ 1'! 

oleaginous seeds and nuts, several eoniitnes 42]., 4d;>, 4J‘1, 4.wO, 4*0 

Farm animals and tlieir products, statistics - ^ 

arid region, proper irrigation - - 24 o«'a4o, 247 

management, study, and demonstration, experiments 44 

mapping and keeping of records, note - - 1^4: 

mechanics, mterest of agricultural colleges - 

model, article by W, J. Spillman ‘^d3“370 

(dairy ) , conclusions from study. - 369-370 

hands employed and methods; cows and their feed 364, 365 

power, new sources, suggestion - - - 98 

production, United States, surplus; prpgress.^ 10,12,13 

products, competitors of United St.ate>s in selling 485-490 

destination of surplus - 483-485 

German imports, statistics - - - 71 

increase of value from farm to port 479-480 

surplus, Nation’s, article by George K. Holmes 479-490 

Farmer, progrcijsive, essentials, discussion - - 444, 445, 446 

study of physical geography and geology 442 

valuable facts regarding barnyard manure 450 

Farmers, balance of trade, remarks 1 1 

Bulletins, notes 101,103,576 

importance of bobwhite as source of revenue, remarks 200, 201 

Institute specialist, duty 150 

Workers, American Association, organization; officers .. 149, 519 

institutes, article by John Hamilton . . .* 149-158 

assistance of farmers’ boys 155-157 

attendance, number of meetings; statistias 152, 580 

improvement, discussion 167-158 

management and cost, discussion * ..... - ..... 154 

^ trainingutIectoem:.w..-.^..'-,>V.. 163-154 

mistakes and unfortunate conditions 418 

National Congress, officers . . - - - - * - > ^ . . 625 

practical, soil problems, article by E. 0. Chilcott 44 W52 

sugar-beet growers, number ' 400 

suggestion as to growing macaroni wheat 334 

Farming, dry'land, remarks ' ,28 

general, relations of sugar beets, article by 0. 0. TowuHtuKl tJOlMlO 

Farms, demonstration, establishment ‘16 

Fats, aniinal, and vegetable oils, discussion ‘112-413 

Federal Go^J^er 2 lment, power for control of sheep scab -lifS 

(IT. S.) relation to control of conhigious diseaseB of ani- 
mals, article by D. E. Salmon 491 500 

Feed, for cows, model farm 3(;5 :;66 

Feeding lower animals, determination of effect of food pre8er\'atlvt}s 290 

system for dairy cows, changes 366 

Fence posts, treatment for preservation, notes 432, 433, 139 

Fermentation, loss of bread in making 352 

of tobacco, notes _ (56 

Fertilizers and crop rotation in corn growing, discussion IbUI 83 

low estimate of manure in Western States ’ . . 447 

Fever, splenetic, or Texas, in cattle, discussion 505-506 

_ Texas, inspection, supervision, and dipping ’ pi 

Fiber, cotton, I'^lation of character to soil, note. ] " ' 1 26 '' 

long^ staple cotton, strength, remarks 2 * ■ 131 

plants, experiments i n Porto Eico and Hawaii U ' 'OO 

study and experiment ' 34 
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‘Fibers, Imnl, Manila, sisal, New 55ealand hemp, inanritins, istle, discussion-- 

plant, commercial, principal, article by Lyster H, Dewey 887-”898 

soft, (lax, hemp, and jute 390-394 

vt^Kebd:)le, imports, statistics * - 083 

Field operations, Bureau of Soils, publication of report 02 

Ht.'Udy of soils l)y farmer - 445 

. ^ . work, road iinxjstigations, cooperative, reinarks - 99 

Fig-fertilizing insect, work - 74 

Filatures, establishment, relation to silk culture--. 140, 141 

Filler tobacco, production and value in 1901 - 60 

Fires, forest, in 1.903, remarks 560 

investigations l:)y Bureau of Forestry - 52 

rel ation of in sects . - 76 

Flags, pennants and signals. Weather Bureau, explanations.- 119-"120 

Flax, cultivation and foreign seed 27 

diseases, 1903 b . - - : 654 

imported seed and improved handling, remarks "Z 34 

origin, extent of nse, growing, handling, and uses 390-392 

Flaxseed arid cotton seed in United States, discussion 411 

production 416 

crops, yields, values, prices 649-651 

cnltiyation, development in United States, discussion - 413-414 

sources of supply , important 418 

wilt, disease of tiax plant, note 391 

Flood and river service, Weather Bureau - 16 

Flooding crops in irrigation, location of laterals - 244 

Floods, lower Mississippi Valley, remarks ^ . 527 

Flour, blending of liard wheat with soft wheat, effect on bread 351 

composition, relation to bread made in several ways 354 

grain, and provisions, freight rates, Chicago to Fluropean ports 679 

inaearoni, use in blending 335 

making of bread, process, discussion - - 349-352 

manufacture from macaroni wheat, notes - 334 

wheat, and bread, article by Harry Snyder and Ciiarles D. Woods--- 347-362 

rye, etc., uiaking of bread - * 348 

Flours and breads, composition, table of recent analyses 356 

Graham, entire wheat and standard patent, discussion - 354-358 

Flower and garden seed, miscellaneous, distribution 24 

Flowers and leaves, crude drugs, imports 340 

'Hfly off,” detinition, inllaence of forest 281,283 

Food and nutrition investigations; cooperation (see also Plant food).. - 91,92 

birds’, relation to migratory movements, notes 371, 372, 375,378 

bobwhita, discussion; lists of seeds, fruits, insects, etc 194-199, 203-204 

coloring matter, mid preservatiyes,. ■study 54-55, ‘56-57 
. . preservatives ■ experiments, Bepariment ■ of Agriculture, ■ conclusions, . , 301-302 
„ _ ■ data, tables. - . 295-301 

selection of Department, experimental class . 292-293 

substances, „ lines of investigation of preservatives. 290-291 

use of bobwhite, supply and prices. ' — , 199; 

Foods, composition, in Department of Agriculture experiments 298-301 

imported, inspection ' ■ 65 , 

preservatives, effect on health and digestion, article by H. Wfr Wilej^ 289-302 

Foot-and-mouth disease, outbreaks of 1902 and its control . 18-19 

stamping out by Bureau of Animal Industry. 493 

Forage crops and cereals, disetises (see am Alfalfa, etc. 554 

growing for demonstration of improvements 36 

Forecasting, weather, forecast districts and centers . 114-115 

Forecasts, Weather Bureau, daily, preparation and distribution..., 110-111, 116-117 

Forest and shade trees, and nuts, diseases ■ ., 555 

cover, percentage of rainfall kept from soil, and rapid evaj)oration . . - - 282 

management on public lands, remarks . . - . . 658 

products, imports and ex.ports, statistics' 683-6S4, ;694-696 

reserves, change of public sentiment, 'remarks; extent . . - . . . . -■ .' . , 557 ■ 

trees, hard wood, insect injuries, article by A. D* Hopkiiis — 313-328 

Forested and nonforested areas, comparison of run-oS — ,285-287 ■, 
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Forestry associations and schools ■ p 

Bureau, work ; organization and duties - - 4i>-r>H, 510 

on public lands, remarks 

. private lands and ■ state ■ legislation - - - — , ^ 

progress during 1903 55 1 “t,:>0l> 

records, improvements - 

Forests and forest products, studies, remarks ' 5oB 

cutting, influence on crude drug^ supply - - . 33 / 

inj iiry to rice industry in Carolina . . , „ - ; 

effect of run-off, discussion 2S7-*J8B 

iires; schools; railroad interest, remarks 560 

importance to flow of mountain streams 1^36 

in mountainous regions, effect of destruction ^ 282 

influence upon evaporation, discussion - - 2S 1-283 

insects damaging, investigation 75 

rainfall as controlling factor in distribution and density, remarks « - . - - ^ 280 

relation to stream flow, article by James W. Tourney 271)-“288 

France, exports of United States surplus - - - v 484, 485 

Nancy, investigation of influence of deciduous forest 

oleaginous seecis and nuts 419-420, 421 

Freezing temperatures, impairment of fruit prospects ^ ^ 527 

Freight rates, tables 676-070 

Frost as destructive agent in building sand-clay road 261 -262 

use of water to prevent injury to cranberry crop 07 

Fruit and its keeping quality, condition in cold storage {m uhi> Aj>|:il(q (64 % ) » » 23() 

damage by weather : . , - 520 

food of bqbwhite, remarks 100 

frost warnings, note. 117 

growing as a business, development 225 

influence of cold storage oir standard 237-288 

progress, 1903, review by AV. H. Ragan 555-556 

marketing and storage, experiments and study 30 

markets, glutted, some causes 227 

plantation, experimental, at Arlington farm 42 

prospects impaired by freezing temperatures 528 

storage and marketing, study and experiment 30 

storer, -relation of warehouseman 229 

Fruits and seeds, crude drugs, imports. 340 

competition, . American Pomological Society, new rule 656 

food of bobwhite, list 204 

imports and exports, statistics, etc. — *. . . * . . . , 482-«48B) 686, 695 

orcnard, diseases, study 7 31 

promising new, article by AATlliam A. Taylor 267-278 

sales in United Kingdom and Germany, competitors 487, 480 

stone, diseases, 1903; small and subtropical, diseases, 1003 550, 551 

Fungicides and insecticides, efllciency with fruits 556 

Mauritius fiber plant ,397 .. 

Furrow irrigation, location of laterals 244 

Fiirro w-and-ridge cultivation, dangers _ 1 (i2 


Game, Alaska, protection ' ■ 83 

and birds, organizations for protection 525 

birds, position of bobwhite I . . II . I " 200 

importations, 1903 ; court decisions, 1903 / 607-5681 k) 8-560 

laws, enforcement, remarks 82 

protection and introduction, discussion 11 . 1 1 ' 11 81-83 

in 1903 , progress, review by Henry Oldys ... I .. 1 1 [ 1 1 1 II 7566-560 

Garden and flower seed, miscellaneous distributioiu 24 

testing, Potomac Flats, remarks I.IIIIIII" 42 

Gardens, school, work in establishment 1 . 1 1 1 1 1 1 1 * 1 1 1 " 86 

Geography, commercial and physical, need of farmer 1 1 1 1 1 "’ 4 ui," 442, 444 

Geology and sott conditions, study, discussion.. 44XI444 

' ^ „ study by the farmer 1 1 1 1 1 442-444 ' 

Georgia, cotton consumption, discussion, with historic xiotes IIIIII 7 IIIIII 470-472 
origin of Terry axiple and Ay elch ix^ach 270 271 
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Ciermany, exports of United States farm surplus 484, 4S5' 

oleaginous seeds and nuts, imjports,' exi)orts 421-422, 423 

sales of farm products, competitors 488'-490 

Gibbs, Prof, Wibuam, D., assistance on charts on rainfall and yield of corn.., 215- 

Ginning and gins, picking and l)aling of long-staple Upland cotton 134-135 

Oliadin, proportion to glutenin in flour; effect on bread... 349,350’ 

Glucose, use in sirups and effect on markets 55 

Gluten, importan(::*.e in l)rea<l making 349, 350' 

^ proper proportion of gliadin to glutenin 351 

Glutenin, proportion tt) gliadin in flour, note 349' 

Goats, imports from Mexico 22' 

Golden seal, shortage in supply, cultivation, etc 338 

Gossypiim, commercial varieties, discussion 388-390- 

Graliam, entire wheat, and standard patent flours, discussion 354-358 

Grain and grain products, imports and exports, statistics 686-687, 696' 

breeding, work at experiment stations ^ 84 

exports, destination 484 

flour, and provisions, freight rates, Chicago to European ports 679 

in food of bobwliite, discussion 197 

transportation rates, statistics Corn, wheat, etc.) 676-679 

Grain-gradi ng methods, remarks 35 

Grains, new foreign, distribution 25 

Grange, National, officers 526 

Granular structure of soils, favorable conditions 168 

Granulation and porosity of soil, value in growing crops 163-164 

Grape, Headlight, value, origin, description, advantages 276-277 

Grapes and grape growing, studies 40 

• loss by bob white, note 199 

Grapevine stakes, preservative treatment, notes 432, 433 

Grass crop on model (dairy) farm, management. 367 

Grasses and forage plants, Hawaii study 89 

Grasshoppers, food of bobwhite, list 204 

Gravel and macadam roads, width under difficult conditions 462 

road, Illinois deposits, use in Tennessee 2 459 

Greenhouse and ornamental plants, diseases 555 

Griffin long-staple cotton, origin and character. 127-128 

Grubs, bark-boring, destruction of oaks, chestnut, birches, and poplars 320-322 

injuries to living trees. 314 

Gulf and South Atlantic coasts, porosity and granulation of soils. 163-164 

Gums, resins and balsams, crude drugs, imports. 340 

Hamilton, John, article ou ‘‘The farmers’ institutes” 149-158 

Hardwood forest trees, insect injuries, article by A. D. Hopkins. . . — . . . . , . 313-328 

Harrows ami horse weeders for .corn '.culture,. -note on, use.,.. , 189 

Hahtley, (1 ,F., article, on, “.The cultivation of corn”. 176-192 

Harvest^ 1903, wheat, oats,, and, hay, notes. 535, 537, 538 

Harvesting of sugar .beets, remarks - - 407 

Hawaiian islands, plant diseases; forestry 555, 560 

Hay, curing on model ( dairy) farm 369 

imports and exports, statistics. . 687, 697 

sales in United Kingdom, competitors -U 487 

wild, .extent of use, and study ■ ^ 37 

yields, prices, values, exports ■ - 637-642 

Healtli and digestion, effect of preservatives in food, article by FL W. Wiley. , 289-302 

of man, relation of animal to human tuberculosis; insects ........ 21, 77 

study and effect of coloring and preservatives in food 54-55 

Hemp, imported seed and improved handling, remarks 34 

manila and sisal, growing in Forto Kico. ^ . 90 

New Zealand, description, uses, Imports; mauritius. .... 1. . 396-397, 397 

origin, countries of cultivation, produ ction, and uses 392-393 

Henbane, belladonna, and stramonium, cultivation and gathering 345 

Henequen. a Sisal.) 

.Herons, migration, note ^ 373' 

Hickory-bark beetle, description, life history, injury, and remedy. 314-317 

Highway improvement, forces at' work ■ ,-...-.-..454-455, 

Highways, law for tree planting, Connecticut {see also Roads) 569 

Hiley peach, value, origin, description, advantages, synonyms 271-272 
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Hilgard, Prof. E. W.j report on California silk, industry in, 1878 188- ,1,39 

Hill sides, sugar beets, probability of failure 408 

Hilly or rolling land, soil washing, i>revention l,v8 

Hoe, use in cotton cultivation, remarks - ,1 :14 

Hog chole.ra, losses and study, inspection 20, 21 

Hogs, breeders, associations . . * - - 

exports, statistics - — » - 

Holmes, George iv., article on ‘‘ The nation’s farm, siirpiuB’b t/0-4IK) 

Homespun cotton, linen, and woolen, use in South in 1810 

Homestead, public lands open, remarks, and table by States 877 hTb 

Hopkins, A. I)., article on ‘Hnsect injuries to hardwood forest trees”. 818-828 

Hops, sales in United Kingdom, comj)etitors ^ 487 

, ivholesale prices — ■ ; - - 04 8-'f,>49 

Horses and mules, numbers, values, imports, exports, prices ()r>lMi()2 

breeders, associations ^ , 022 

imports and exports , - - - - - 080, 001 

inspection and imports, notes - - - 21,22 

Horticultural and kindred societies, national, list 525 

Hose, canvas, and metal pipes, use in irrigation 240 

Howard, L. O., article on “The United States Department of Agricultiux' and 

silk culture 187-148 

Hulls, cotton, distribution of boll weevil, note - 212 

Humid and semiarid regions, comparison of crop rotation — 440 

regions, evaporation, invariability with rainfall 281 

irrigation study, remarks . . - - . 04, 06 

Hunter, W. article on “The status of the Mexican cotton boll-weevil in 

the United States in 1903” 205-214 

Hurricane and storm warnings, Weather Bureau, explanation 1 10 

Eydragtis eanadertsL% golden seal, cultivation proposed 888 

Hygienic table, food preservative experiments, regulations 292, 298 

participants in study of preservatives 54 

Myoscyamus mger^ henbane, remarks - 345 

Illinois, corn breeding, work of station, etc 84 

origin of Akin apple 26S 

plan for interesting country boys in farmers’ institutes 155-157 

road conditions, material, and legislation 450 

Illustrations, conservative use........ 102 

Implements in sugar-beet growing, remarks. .............. dOfl 

Imports and exports, agricultural products, statistics ..................... 080-700 

of farm products and forest products 71, 73 

live stock from Mexico. ' ' '22' 

oleaginous seeds and nuts, several countries. . . 418, 420, 422, 424, 425, 42(> 

India cotton, description and uses „ ;soo 

Infection, sheep scab, spread , 407,502 508 

Insect and w^eed destroyer, bob white, diseussion b'H-lOO 

cotton-boll weevil enemies, studies 107 

injuries to harilwood trees, arti€l(3 by A. B, Hopkins. 818-3'2'8 

xvood of living trees, discussion 828-828 

Insecticide and agricultural water lal^oratory work 57 

Insecticides and "fungicides, efficiency with fruit trees. 550 

experimental work ’ ' ' 79 

Insects and other invertebrates, food of bobwhite, list 204 

cotton, need of attention ■ 1 00 

from abroad, w'ork of Division of Entomology 78 

injurious, liaiyaii, investigations 1 ’ , OO 

principal injurious of 1003, review by F. H. Ohittendeh 508-500 

, , mation to heaitii of man ' 77 

Inspection and grading of grain, remarks ■ ■ 35 

at Bhlpment of sheep for control of S'Cab * , 1' " ' ' 502 

control of ■ contagious dise'ases of animals. .'I* ... . ' 402 

, , for cxffitrol of sheg> scab, notes .... 408, 400 

of animals and animal products; renovated, butter . .... ■. . ' ^21.22' 

; 'imported hxKl, remarks.... . ' , ' m 

'Texasiever . ' 40 
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Instrameiits^ meteorological, equipment of weatherstations ' 111,112 

Interior, Department, irrigation, 1903 674-575 ^ 

Interstate commerce, regulations against spread of animal diseases. 498, 499, 600, 505 

Iowa experiment .station, experiment in feeding .cattle - - * 84 

' new road law, advantage promised - - - . 458 

roads, character and costliness ■ 457 

Irrigation, building laterals 245-248 

: cxmditions and lay of land, favorable 239,241 

disposal of land by General Government, remarks 575 

Eastern United States, remarks; foreign studies 96-97, 97 

injury by excessive use of water, study 93-94 

investigation, work 92-99 

locating farm laterals - ■ 243-245 

of sugar beets, remarks 405-406 

preparation of land, article by E. P. Teele - - 239-250 

summary, with estiraate of cost..^ 250 

i:>robleni of cotton boll- weevil, note 209 

review for 1903, hy Ehvood Mead 572-576 

statistics, United states, 1903 , 575-576 

use of metal pipes and canvas hose 249 

Island possessions, plant diseases aho Hawaiian, etc. ) 555 

Istle, plants and regions, varieties with descrijitions, uses. 397-393 

James I, King of England, regulation of quality of drugs 251 

Jaumave istle, remarks '397 

Jefferson, Thomas, infiuence on cotton manufacturing in South 463, 465 

JuDi), Sylykstee D., article on “The economic value of the bobwhi^e’h... 193-204 
Jute, regions of cultivation, growing, handlmg, prices, and uses 393-394 

Kansas, road building and laws 460 

Keblee, Lyman F. , article on ^ ‘ The adulteration of drugs ” 251-258 

Keeping quality of apples, conditions influencing 230-235 

influence of environment 234 

Kelly, Mias Henrietta Aiken, study of silk culture, and work for Department. . 145 

Kenai experiment stition, Alaska, remarks 87 

KenealY, James, articde on “Weather bureau stations and their duties”. .. 109-120 

Kentucky, cotton consumption, notes, statistics 475,476 

Kiln drying, wood, prei,)aration for preservative treatment 429 

King, F. H., article on “Some results of investigations in soil management’ h. 159-174 
Kittredge, Henry G., estimate of production of long-staple Upland cotton 122 

Labor in silk industry, problem of supply 141, 147 

price as factor In drug production 342 

.sugar-beet growing, remarks..-...-, ' .407 

system, for road making, influence on character of roads — . . . . ' 458 

tramp ' and prison, for roads, no'te . — 462 

Laboratories, Bureau of Chemistry ^ work 56-69 

Laborer in sugar-beet growing, basis of employment 408 

Lad y bi rd , enemy of San J ose scale, remarks 78 

Land for corn growing, necessity of 'fertility. 177 

preparation for Irrigation, article by K. .F, Teele ' . ' 239-250' 

public, disposal for irrigation, remarks ...... 575 

smoothing and leveling for i rrigation .... 240-243 

Lands, iniblic, forestry, remarks; forest management 557, 558 

open for settlement, remarks with table, by States 577-579 

Lard, cotton-seed oil with animal fats as substitute 415-4X6 

Laterals for irrigation, building ■ ....... '245-248 

Law controlling shipment of live stock, violations and additions ........... 494-495 

court decisions on irrigation questions, 1903, remarks. . 574 

game, decisions, 1903, remarks ' .56'7“568 

tJnited States Revised Statutes: on United States Pharmacopceia. ......... 257 ' 

Laws for road improvement, recent enactments, note ........... . . . . . . . . . . 457 

game, enforcement ■ .'2. ' . , 82 ■ 

protection of bobwhite, lack of uniformity, etc. , remarks . . . . . .... , . . . 202 

rtihition of United States Pharmaco|mda . . — 256-257; 

road, and road conditions in several States 458-460 
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Le Due, Commissioner, advocacy of Government aid for silk culture 

Leaching of plant food from soil, study - - . » . 

Leaf fibers, maiiila, sisal, etc., character 

Leakage, irrigation, losses 

Leavening, bread, losses by use of yeasts and metho<lH avoiding loss - 

Leaves and flowers, crude (Irugs, imports 

Legislation, game protection, 1903, remarks - 

forest and forestry, State - 

irrigation, by States, 1903 

road, recent, review by M, 0. Eldridge. 

Leguminons crops in corn growing - 

introduction , remarks ^ 

Levelers, use in smoothing land for irrigation, descriptions- 

Leveling and smoothing land for Irrigation, device, homemade 

Libraries, information on road building, note 

Library, Department, accessions and technical work 

work; organization and duties 

statistical, remarks, Hawaii experiment station 

Licorice, region of production, description of plant, handling 

Life and crop zones, determination, remarks 

Lightning, losses, weather record, use in adjustment of dispute 

Lime, influence on nitrification and \vater-soliible salts 

Lime-aiid-sulphnr dip for cattle scab, note 

sheep scab, efficiency and effect on wool 

Limestone rock as road material, note 

Linseed oil. (to Flaxseed, and Oil.) 

Limm usitatmir^^^^^^^ flax, origin, handling, and uses.. 

Lister for corn planting, advantages - - - 

Live animals, export value, note; exports, destination 

stock and dressed meats, Chicago to New York, freight rates 

Association, National, officers 

industry, need in cotton belt, note 

law controlling shipment - - 

matters, State sanitary officers 

Loam, clay, and sandy, value as sugar beet soil 

Locust and oak, carpenter- worm injuries, discussion - - 

Locusts, beetles, weevils, etc., in food of bobwhite 

Long-staple cotton, improvement of varieties 

increase of demand, and probable shortage- 

regions for growing-...- 

Upland cotton, cnltivation, discussion . . . 

varieties, origin, and character . , - , 

cottons, introduction, discussion 

Louisiana and Mississippi, delta region, soil and cotton, remark 

cotton consumption, notes, statistics 

delta region, for cotton and explanation of words 

Mexican cotton boll-weevil, exterminative measures 

Purchase Exposition, St. Louis, officers 

Liim her, car, treatment for preservation, note 

Lumbering, conservative, need of introduction 

Lumbermen ^nd mine owners, interest in forestry 

Lupines, forage,- use and value, suggestion - 

Luquillc) Forest Reserve, Porto Rico, note 

Lymexylon sericewmy chestnut timber- worm, characteristics and remedy 
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432 
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... 559-660 
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Macadam and gravel roads, width under difficult conditions. ....... 462 

Macaroni, manufacture from American wheat 336 

, , vermicelli, etc. , remarks .' X I 34g 

wheat, article by James H. Shepard L " . ] *329-336 

classes; protein content ............ 331 

countries of commercial production ; introduction ... . 329 

increase of production and methods of cultivation 330 

: uses-.^.. 335-336 

' ■ ..wheats, , chemical and milling factors, table 332-3SS' 

Machinery, farm, need of manufacturers ^ M 
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Maguey. Mauritius.) 

Mails, rural, free delivery, influence for road improvement 100, 454 

Manila liber, cultivation of plant, yield, description, uses 394-395 

investigation by Philippine government, remarks. 35 

Manure, barn, estimate as waste and nuisance in Western States 447 

barnyard, in corn growing 181 

use, clieinical and physical relatioms 449-450 

handling on model (dairy) farm 364, 36S 

stable, infiuenee. on nitrincation and water-soluble salts 170-172 

Manures, green and stable, benefit to soil by increasing granulation 16S 

Market, cotton, advantage of long-staple Upland 124 

silk cocoons, notes 77-78 

Marketing and storage of fruit, study and experiment. 39 

apple crop, transition in methods 220 

farm products, movement to ports 479-481 

long- staple Upland cotton 135-130 

stock cattle affected with Texas fever ^ 506 

Markets, apple, influence of cold storage in extension. 236 

fruit, glutted, some causes 227 

Maryland, early cotton manufacturing companies 465 

Matting industry, steps for introduction 27 

Maiiritms fiber, or hemp, discussion., 397 

Mead, Elwood, review of irrigation, 1903 572-576 

Meat and meat products, export value, note; exj^orts, destination.. 481, 482,484-485 

inspection, remarks 21 

meat products, and animals, sales in United Kingdom, competitors 486 

Meats, dressed and packed, freights, Chicago and Cincinnati to New York ... 677 

Mechanics, farm, interest of agricultural colleges 98 

Medicinal plants, and drug, experiments and study 33 

Memionites, planting of mulberry trees and raising of silk cocoons . . . ^ — ... 140 

Mercuric chlorid, (fe Corrosive sublimate.) 

Messengers, W eather Bureau, requirements 115 

Meteorological observations, transmission by telegraph, American beginning . 109 

service, United States, origin and development 109-110 

summaries, regular mailing to attorneys and others. ...... 303 

Meteorologists, expert testimony in lawsuits 311-312 

Meteorology, advance by Weather Bureau in 1902-3 15 

encouragement of study, remarks 119 

Mexican cotton boll-weevil. {See Boll-^veevil, cotton.) 

Mexico, cotton boll-weevil, persistence, note 212 

Gulf, migration of birds, routes 373, 374, 375, 376 

imports of live stock 22 

production of istle 397 

weather reports for United States, daily forecasts Ill 

Michigan, origin of Welch peach , 273 

Bugar-beetgrowing, note 408 

Migration, ; birds, casualties. . . 373-374 

causes; distance 371-372, 374-375 

relation to temperature 382-383 

relative position of groups, discussion 380-382 

routes, discussion; speed, variations. 375-378,383-384 

some new facts, article by Wells W. Cooke ... 371-386 

robins, route and rate of travel, United States to Alaska, el?art .... 385 

spring, birds,, special features 381-382 

Milch cows, numbers, values, imports, exports, prices 662-663 

Milling and chemical factors of macaroni wheat 332-333 

Milk, model farm, management 364 

State standards, table ■ ■ - , 581-582 

Mine owmers and lumbermen, interest in forestry. 559-560 

Minnesota, cost of road construction, county engineer’ s statement 461 

experiments in bread making, importance of starch and gluten.... 350 

migration of robins - 384 

National Forest Eeserve, remarks 558 

road improvement, and proposed legislation, remarks . . . 460 

station, wheat breeding 84 

wlieat, remarks ' 366 
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Mississippi and Louisiana, delta region, soil md cott<,)n, rcjuarka, 122, 126 

cotton consumption, notes; statisticB 475, 476 

Valley, lack of road material, note — „ 461 

Missouri, cotton consumption, notes; statistics - 475,476 

roads, character and costliness ^ ----- 458, ‘159 

Mite, or acarus, cause of cattle scab, note 561: 

Mites, h’heep scab, killing by authoriised dips - - 560 

Moisture, soil, iinporbuice of retaining in soil in corn growi.ng, diHciisBion 180-481 

Moore, W iilis L, , chief executive, Weather Bureau, note ,1 '1 4 

Worus irmUicauUs craze in silk culture, remarks 1 5H 

Motor-vehicle interests, influence for road inixmovement - - 454 

Mount IVeather Observatory, meteorological plans, remarks 16 

Mountain streams, importance of forests to dow - 286 

Mountainous regions, effect of destruction of forests, note 282 

Mulberry trees, planting as first step in silk culture 140, 143, 144M46 

Mulch, influence capillary rise of salts to soil surface, discussion - - , 1 61 

of leaves and litter in forest, effect on soil - 284 

soil, development by cultivation - 1 (10 

relation to evaporation of soil moisture.. 181 

the movement of nitrates in soils - 174 

restoration after rain in corn growing, note. 189 

Mules and horses, numbers, values, imports, exports, prices {mako Horses), 659-4K)2 

Munson, Prof. T. Ah, originator of Headlight grape, No, 1, 276 

Mur res, flight observation, by Harriman expedition in Alaska 372 

Musa textiliSf Manila fiber plant {{94 

Mushrooms, work of Bureau of Plant Industry, discussion 33 

Mustard, sesaipum, and cotton seed, France, imports 419 


National aid in road improvement, extent and value 

■ New Orleans, silk filature, work 

York City, drug adulteration,, comment 

Zealand hemp, description of plant and fiber, uses, imports. , - 

Nighthawk, migration, distance, remarks 

Nitrates. Plant food.) 

Nitrification, influence of lime and stable manure 

Nitrogen, balance in Department of Agriculture preservativ< 3 s, study 

gathering and storing, by leguminous crops, remarks 

Nitrogen-fixing bacteria, remarks 

North Carolina, cotton consumption, discussion, with historic notes ... 

crude drugs, large shipment and diminution of supply 
Newbern and Tarboro, good sand-clay roads 

Central States, agricultural progress 

cotton coiLsumption, increase in past twenty years 

development and need of hardy peaches 

soils, difference from soils of Soiitli, and advanlagm.s. . . " * ' * * 

*8Novaculited’ road gravel in Illinois, use in Dmnessee 

Nursery, Arlington Experimental Farm, remarks * 

Nutrition investigations, Department of Agricnlture, remarks. . . - J 
digestion experiments, remarks 

of man, investigations ^ 

Nutritive vitlue of bread, remarks. I * . * I ^ * 

Nuts, and forest and shade trees, diseases I '""*** ," 

oleaginous seeds, France, imports and exports " 

Germany, imports and exports * _ 

Holland, imports and exports 

seeds, oil-producing, imports and exports ... 

imports and exports, statistics 

Nux vomica, variation in strength ' " 
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...... 555 
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Oak and locust, carpenter-worm injuries, discussion - 32(M197' 

red and pines, curves showing rates of seasoning 436 

timber worm, descriptipn, life history, injuries. ll . 

life history, injury, and coiitroL :]lB-'320 

white, and creosoted red oak and loblolly pine, comparative c^ost as ties.. 434 

wnr.^ Columbian timber- beetle-- 327-328 

■ wood, pinhole injuries ■ ^ ^ 323-324 
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Oaks, cliestnut, birches, and poplars, destruction by I)ark-boring grubs 320-322 

Oats and Avheat, yields in crojKrotation experiments, table - 451 

crops, visil)le supply, yields, prices, exports, values, and freight rates-, 604-613 

rust aiK.l smut, notes 636, 554 

use on model ( dairy ) farm 367 

0])servationB, Weather Ihireau, times and cluiracter 117 

0])servers, Weather Bureau, grades and requirements, and duties.,,, 115 

Oiiio, origin of Oardimd strawberry, note 277 

Valley, golden seal in woodlands, note 338 

Oil cake and oiheake meal, exports, destinatiou 485 

sales in United Kingdom and Germany, comi)etitors 488, 489 

cotton-seed, growth of manufacture ", 415 

crude, ^ dipping cattle for Texas fever ticks 20 

manufacture from corn, peanuts, etc - 411 

poppy-seedj-note. 345 

roads (in Mississippi Valley) unpromising conditions 461 

seeds, industry, article by Charles M. Daugherty. 411--426 

Oil-pn)diicing seeds and nuts, countries importing and exporting 417-426 

Oil->deld ing seeds in foreign countries, cultivation 412 

Oils, fatty and volatile, crude drugs, imports 340 

vegetable^ and animal fats, discussion 412-413 

Oklahoma wheat, remarks 357, 358 

Oldyb, Henry, review of progress in game protection, 1903. 666-569 

Oleaginous seed, United States as producer aho Oil) 414-417 

Opium, content of morphine, requirement by customs service 256 

popi)y, (fe Poppy.) 

Orange and lemon crop, California, 1903, note.- ^ 556 

Orchard fruits, diseases, study - 31 

regions of United States, location 226 

Orchardist, commercial, method for final test of new fruits, suggestion. 268 

Orchards, distribution of lady-bird, enemy of San J ose scale. 74 

Oregon wheat, remarks 857, 358 

Organic matter in southern soils, need of increase, - 168-170 

Ornamental and greenhouse plants, diseases, 565 

Ornithologists, American, belief as to course of birds’ migration 373 

Union, American, work for game preservation, notes, , . , „ , 568, 569 
Oeton, W. a., review of plant diseases in United States in 1903 550-555 

Pacific coast and Rocky Mountain region, agricultural progress 13 

Packages for apples, size advisabie for cold storage 235 

Palma istle, remarks 398 

Parasites, cotton-boll weevil, lack, notCvS 211,212 

sheep scab,, note ■ 496 

Parks,, national, and, forest reserves, remarks. w. 667 

Partridge, name , in : South for: bob white {m.cdBo Bobwhite) ■ 193 ' 

Passeni;^r rate^Mlway,,..,. 679 

Patent liours, Graliam, and entire wheat flours, discussion - 354-358 

Peach industry, progress in 1903 • ' ■ 566 

Peaches and apples in Arlington farm nursery " 41 ■ 

other stone fruits, diseases, 1903 550 

,Hiley and " W,elch, promising new varieties, discussion - , 271,-274 

marketing in London, note A , y, , . , 40 

tyj>es resistant to, cold, re,marks 272-273' 

Peanuts,. Prance, imports _ , — , ' 419; 

:'Pear,'\BarUett, marketingin Europe,,,— ,39,''' 

Pears,, apples,, and quinces, ',d,iseases, 1903 , , , . , ' 560' 

'' , bl^ht, notes „ — ', 31 

Peeler cotton, origin and character 124, 129 

Pepper, red, capsicum, experinients in CEltivation,,^, 344 

Peruvian cotton, description and uses--— .-y,,- — , . — 390 

Petroleum, Beaumont, use for killing Texas fever ti(iks and scab mites 505-506 

crude, and asphaltum for roads, study 58 

Pharmacists and physicians, care against adulteration of drugs. 5 255-256 

Pharmacopoeia, United States, recognition by United States statutes 257 

stringent requiremenfa, character, etc. 256 

Philippine Islands, manila fiber, cultivation and law; forestry 36, 394, 560 
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PhlwoplitJimms Uminarls, cherry-bark beetle, remarks 320 

Phormmm tenax. New Zealand hemp plant - - 396 

Pliospbates. (Nee Plant food.) 

PliosplioricacidjbalanceiiiDepartTnentofAgricnltiirepreBervatives, experiments 301 

Physics, soil, home study by farmer, purpose 444 

Picking apples for cold storage, time - 231 

cotton, remarks 539,541 

ginning, and baling of long-staple upland cotton 134'-’135 

Piles, tar-oil treatment for preservation - - - - - - — 439 

Piling, timber, method, relation to preservative treatment 429 

Pine, loblolly, creosoted, comparative cost for railroad ties 434 

Pines, and red oak, curves showing rate of seasoning 430 

Pipes, lath, use for irrigation laterals 244 

metal, and canvas hose, use in irrigation 249 

Pityoplithorm pruinosuSi oak-destroying bark beetle 318 

Plant and seed ii^roduction, new lines 27 

diseases in united States, 1903, review by W. A. Orton 550“555 

food in soil solution, study of retention - - 166, 167 

water soluble, effect of cultivation in making available 160 

Industry, Bureau, work for cotton varieties resistant to boll weevil .... 105 

organization, and duties 22-45, 510 

Planter, corn, machine, advantages 185 

Planting corn, depth; check rower - 185, 187 

sugar beets, remarks 405 

trees for forest extension in several States 51-52 

Plants and seeds, distribution remarks 23-25 

Plenro-pneuminiia, eradication by Bureau of Animal Industry 493 

Plover, golden, migration, breeding ground, and winter home, chart.,. 376-378, 379 

Plow, xise in making laterals for irrigation - 246 

Plowing, cotton, remarks 133 

fall, and depth of plowing in corn growing 183-184 

desirability for sugar beets 404 

furrows for irrigation, remarks 245 

more frequent and deeper, need in South, discussion 166 

on hill side, method to prevent soil washing 170 

ridge-and-furrow method, dangers 162 

special, preparation for corn planting 184 

Plum, diseases, 1903 - ' 561 

Poison, corrosive sublimate, caution and antidote- — 433 

Poles, telephone and telegraph, preservative treatment 439 

Polygala senega, seneca snakeroot, notes. 338, 339 

Pomological investigations, work — 38-41 

Society, American, rule for fruit competition, note 556 

Pomology, American, growth 225 

Poplar, yellow, injury by timber beetle 327 428 

Poplars, oaks, chestnut, and birches, destruction by bark-boring grul)H ..... 320-322 

Poppy, opium, experiments in cultivation, gatliering, etc 344-345 

Pork, microscopically inspected 22 

Porosity and granulation of soil, value in growing crops. ....... 1 33- 1 64 

Porto Rico, ^experiment station, work, insular appropriation- 90-91 

plant diseases ' ■ . . „ . 555 

Ports, farm piliducts, rivalry : . ' 480 

Posts, treat tor preservation ' 432,, 433, 439 

Potato rot, publications and experiments, remarks - ’ 89 

Potatoes, blight and rot, note ......... 640 

cultivation, value in South.. 169 

diseases, 1903 552 

sweet, experimental growing on Potomac Plats " 42 

yields, prices, values, exports 63 1-636 

Potomac Plats Testing Garden, remarks ....... ..... 42 

Powell, G. Harold, article on “Relation of cold storage to commercial apple 

culture ” 225-238 

Po wellized wend, preservative treatment of timber 1 .. 11 1 1 1 1 1 11 1 .1! 437 

Power for farm purposes, notes 1 .. 1 1 1 1 1 1 1 1 98 

Precipitation, relation to corn, charts also Rainhdl) 2]6-2 Lg 

yield of corn, article by J. Warren Siuitb 11111111 215--224 
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Preservation, timber, recent i:)rogress, article by Hermann von Sclirenk 427-440 

Preservative, food, experiments, Department of Agriculture, data, tables... 295“301 

Preservatives and coloring matter, effect upon health, investigation 54-55 

food, selection of, Department experimental class 292-293 

in foods, determination of effect on health and digestion, article 

by H. W. Wiley ,, 289-302 

Prevost, L., efforts to establish the silk industry in California 138 

Frioiwicystus rolmue, carpenter worm, description, injuries, control 326-327 

Prison and tramp labor tor roads, note 462 

Protein content of flour, notes (,s*c<? also Gluten) 362, 356, 357, 358, 359, 360, 861 

macaroni wheat, discussion 331-334 

Prunes, Splendor and Sugar, promising new varieties, discussion 274-276 

Public lands, forestry; forest ananagement 557, 558 

open for settlement, remarks, with table, by States 577-579 

Publications, Agriculture, Department, remarks 83,102,576-577 

Division, work; organization, and duties 101-102,611 

Puddling and saturation, meaning of words iii building sand-clay r0ads 259 

Pumping, value and need of studies 98 

Quail, name in North and West for bobwhite {see also Bobwhite) 193 

Quinces, j^ears, and apples, diseases, 1903 550 

Baoan, W. H., review of progress of fruit growing, 1903 555-556 

Railroad, trolley and steam, extension, increase of rural population. 455 

Railroads, interest in forestry, remarks 560 

Railway rates, freight and passenger 676-679 

Rain, eifect on soil mnlch 181 

gauge, weather station, remarks 113 

Rainfall, absorption, relation to soil washing 179 

and run-off, 8an Bernardino Mountains, records, 1899-1900 ... 285, 286, 287 

causes and disposal, discussion 280-281 

difference of humid from arid regions in effect on evaporation 281 

relation to forest cover 280, 282 

increase of cotton boll- weevil 213 

price of corn 220 

yield of corn, charts in illustration, data 216 

crops - 214 

w’eather record in burglary case 309 

Rains, effect on soils of South 164 

importance in corn growing 180 

torrential, effect on model farm 364 

Rampart experiment station, Alaska, work 88 

Randolph, John, influence against cotton manufacturing--.. 465 

Range investigations, remarks , - , 37 

Rape seed, 'tlnited Kingdom, . imports , . . — ... . - .... 418 

Recommendations 'of Secretary ... 88, 105-108 

Red pepper, capsicum, experiments in 'cultivation 344 

Redstarts, mi^|ration, note 380 

Reeling establishnientB for silk, in United States, remarks 141, 142 

Reels, silk, Serrell; Berthaud, importation from France, and use 141, 142, 145 

Research, agricultural, educational requirements - 9-11 

Resins, . gums, ' and balsams, crude, drilgs, imports ' . ... 340 

Mhaniniis piirshw^ cascara sagrada, experimements, note .... 339 

Rice blast, ■ note ' ' '. 554 

culture, injury by cutting forests. 96 

Louisiana and Texas, check system in irrigation 248-249 

■ : , use of special varieties , ...... . , 27 

wholesale prices.--.-' , 655 

Rxchabdson, R. W., article on “Progressof road building in the MiddleWest” . 453462 

Riley, Prof. G. V., interest in, and efforts for, silk culture. 139-140, 141 

River and flood service, W eather Bureau, remarks; work 16 

freight rates, table-.---- 676 

valleys and creek bottoms, desirability for corn growing . . — . . . , 178 
Road building in Middle West, progress, article by B. W. Richardson-..—. 453-462 

State and National aid, discussion — — 456-457 

construction, suggestions, and educational work - 461462 

1 ' A1903-- — 46 
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legislation, recent, review by M, O. Kldri<,lgo - - - 

material, laboratory, ^York, discussion - 5H, 

sand-clay, inferior luixiiig of sand and clay ns cause of failnne^ , 2(11 

Eoads. and. rural population, discnssioix * 455 

cost of construction, Minnesota engineer’s Btatcment- ^ 4(>1. 

public, antiquated methods drjT-dbS 

sand and sand-clay, effect of excess of water 260 

sand-clay, l.)iiilding in Southern States, article by \V. 1 j. S|>oou 259-266 

failures in building, causes 259-2(33 

use of available material, method 263 

Robin, migration, distance, remarks; relation to temperature 374,382 

Bo])ins, migration, Iowa and Minnesota regions to Canada and Alaska, .... 384, 385 

Rock, kinds for »oad material, notes. - - 460 

new tests for hardness and touglmesa, note - 58 

Rocky Mountain and Racific coast region, agricultural progress. 13 

Rolling or hilly land, soil washing, prevention 178 

Root hairs of plants, relation to absorption of plant food, notes 167, 168 

zone of soil, movement of air and water 164 

Root-rot of cotton, need of study - 106 

Roots, crude drugs, imports - 339 

medicinal,’ time of gathering, remarks.. 253 

Rot, taro and potato, investigation at Hawaii experiment station 89 

Rothamsted, result of investigation of evaporation from soil 281 

Roughage on tlairy farm, cutting - 366 

Run-off, effect of forests, discussion.. 285-287, 287-288 

evaporation, transporation, etc., definition of terms 280-281 

surface and seepage, influence of forest in regulation 283-285 

Ruping process, timber preservation, remarks. 436 

Rural tree-mail delivery and good roads, relation 100 

population and the roads, discussion 455 

Rust, cotton, note,.... ..... 540 

wheat, oats, and alfalfa, notes 554 

winter wdieat, notes. - 532, 533-536 

Rusts and smuts, resistance of macaroni wheats 330 

Bye, crops, visible supply, yields, prices, exports, values, and freight rates. 620-628 

use as crop on model (dairy) farm............ 367 

,.:in'bread:maMng, .remarks...-.;-.-... . 34.8 


Sage, cultivation, prices, etc. .-..--.-.i.................... 346 

Sagebrush, removal in preparation for irrigation „ . » 239 

Salmon, B.E., article on “ Relations of Federal (tovenimcnt to control of cun- 

tagious diseases of animals . 491-506 

Salt, use ..with' dairy cows, note ..... . . . . 366 

Salts, effect of cultivation on availability for crops {m dm Riant food) ... 161 

plant food, retention in soil solution, study 1 66, 1 67 

■water-soluble, in soils, study in Bureau of Soils. 169 

p phoaphatesand sulphates, influence of lime and manure, 1 70-174 

Smnuella carn^roscmaj nse ot fiber ' ' ■ 398 

San Bernardino Mountains, soil moisture, evaporation, and precipitation. 279, 280, 282 

study of stream flow, with tables. 285, 286, 287 

Jose scale, Asiatic ladybird enemy, fighting, suggestion ................ 73, 556 

■Sand and soil binders, remarks ■ 38 

dunes, study of methods of tree planting .... . . . . . .... . , ^ , 52 

inferior, cause of failure of sand-clay road 262 

Sand-ck.y road , frost as destructive agent I . . '261 

roads, good, examples with comment 263-265 

Southern States, building, article by W. L, Spoon . . . - . . 259-266 

Sandy loam, sugar-beet soil, note 401 

soil, advantage of free motion of air, moisture and soil particles .1 .... . 1 66 

enect of addition of lime, note 171 

Sanitary officers, State, in charge of live-stock matters ’ 1 ' 523 

Saturation and puddling in building sand-clay roads, meaning of w'ords 259 

Scab, sheep, and cattle, discussion t • , I . - *:l9(l-5()5 
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Scab, slieep, dipping, objections urged 500“r>02 

infection of sound sheei) in transit; inspection 502-503 

measures for control 19 

Scald, apple, losses of apples in cold storage; nature and 4)re veil tion 232,233 

Scale insects, work for control 73-74 

School, country, leaching of agriculture, note; geology, lack of teachers.-.- 407,441 

School-garden movement, aid of Department 8(5 

Schools, forestry, list with officers; remarks 524,560 

high and common, and agricultural colleges, teaching geology 441 

of agriculture, secondary and elementary, progress 86 

ScHRENK, Hermann von, article on Recent progress in preservation of 

timber” 427-440 

Schwarz, E. A., study of cotton ‘boll-weevil in Cuba, remarks 211 

Scientist, relation to farmer 446-447 

Scolytys 4~Bpi:nosrLS, description, injury, etc 314-317 

Scraper, buck, for smoothing land for irrigation 241 

Sea Island cotton, disadvantages in production, use for mail bags si 123, 124 

region and amount of sux>ply, note 121 

varieties, description, yield, X)nce, uses 389 

Season, corn planting, advantage of early jdanting, with dates 184 

Seasoning of vmod, note; red oak and pines, remarks 53, 429, 430 

Secretary of Agriculture, aid to farmers’ institute work 150 

duties 509 

duty of determination of food adulteration 289 

recommendations - 88, 105-108 

rejmrt, 1903 9-108 

Seed and plant introduction, new lines (ace also Clover, Flax, Timothy) 27 

ball, sugar beet, single germ, attempt to develox) 2 406 

clover, foreign comi3ared with domestic 36 

contract system, remai'ks 23 

cotton, distribution of boll-weevil, note 212 

selection of long-staple Ux^land, discussion 131-132 

valuable for use against boll- weevil 107 

macaroni wheat, amount to sow per acre 330 

opium popi>y, oil, note 345 

sugar beet, quantity to idant; preparation to sow 405 

type 1 ocalities and change - - 36 

Seeds and fruits, crude drugs, imx)orts 34,0 

plants, distribution, remarks; foreign, distribution 23-25,25-28 

distribution for school gardens - 86 

foo<I of bob white, discussion of percentage 195, 202-203 

oil, industry, article by Charles M. Daugherty 411-426 

oil-producing, and nuts, countries of import and ex|>ort - . 417-426 

British India and Russia as producers 417 

, . United States as .producer'' ■ - . . ' 414-41 7 

Seepage, evaporation, .transpi, ration, etc.*, 'explanation' of terms . 280-281 

losses in irrigation , remarks - ■ 94-95 

Semiarid and humid regions, coinparison of crop rotation 449 

Semolina, manufacture in United States, notes.. 334, 335 

Sesamum, mustard, and cotton seed, France, imports 419 

Shad.e and forest trees, . and nuts, diseases n ' 555 

, effect on crops, 'exx>eriments, tests ' - 43 

tree insects, work ' 77 

■ Sheep, bi^eeders, associations, list ■ 522 

” dipping, for control of scab, order and work; efficiency.... 496-504,499, 500 

imports and exports 680, 69 1 

inspection and imports, notes , - . . . . . — 21, 22 

at shipment for control of scab . - 502 

losses from poisonous plants - - . - ... 34 

numbers, values, imports, exports, prices - - 667-668 

scab, aggravation by winter and scant feed; bulletin, note 497,499 

discussion; dipping, discussion. 496-504, 500-504 

' '' measures for control; inspection — 19 

sound, infection ivitb scab disease while in transit 502-503 

Shepard, 'James H. , article on * ‘ Macaroni wheat’ ■ 329-330 

■Shipment, cattle with '-Texas fever, new regulation. : 506 

sheep, regulations and inspection for control of scab ........ 498-199, 502 
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Signals, peiinanta, and dags, Weather Bureau, explanation 1 19-1 20 

Silage and silos, use on model farm ^ 30() 

Silk cocoons, production and shiinnents 138, 139, 140 

culture and the United ^States Department of Agriculture, article l)y h. 0, 

Howard * , 137-“! 48 

by the Department of Agriculture - - - - 1 41) -“143 

■ ' ■ itv America, early history, resume 1 37-1 39 

purpose of investigations, 1902-1903 - 144-145 

work ill Division of Entomology 77 

factory in Utah,' establishment - ^ 

industry prospects [in United States]; statistics 147-148 

investigations, resumption by Department of Agriculture, discussion. - - 144-146 

Sirup, table, from ordinary sugar-producing plants, investigation ^ 65 

Sisal, regions of production, propagation, cleaning, prices, description 395-396 

Sitka experiment station, Alaska, work 87, 88 

Skim milk, use in bread inakmg 361 

Smith, J.- W-ABREif, article on ‘‘Belation of precipitation to yield of corrUU. 215-224 

Smuts and rusts, resistance of macaroni wheats, note 330 

wheat, corn, and oats, notes - 554 

Snakeroot, seneea, shortage of supply, note 338 

Snow cover of wheat in 1903 526 

destruction of bob white ... - 202 

• surfaces, evaporation, rapidity and effect of wind 282 

Sotper, Habey, and Ghaeles I'). Woods, article on ‘‘Wheat Hour and 

^ bread ■ 347-362 

Soil and sand binders, study 38 

conditions^nd geology, study, diseiissioii 441-444 

for growing sisal, remarks 395 

laboratories, wmrk - v - - - 67-68 

management, some revsuits of investigations, article by F. IL King....- 159-174 

mechanical characteristics, study - - . , 445 

moclei farm, improvement 863 

moisture, importance of retaining, in corn growing, discussion. 180-181 

physics, home study by farmer; necessity for teacher. 444, 445 

practical application to crop rotation 449 

preparation for sugar beets, discussion 404, 405 

problems for practical farmers, article by E. C. Chilcott 441-452 

relation of chemical and of physical condition to crop yield....: 07-68 

to strength of cotton fiber 1 81 

structure, openness^ value in movement of air and water in root zone 164 

sugar beets, points in selection 40 1 

suh’ey, areas surveyed and mapped; coat and value of work . . . , . ^ . . . 60, 61, 62 

washing of surface, porosity and granulation as check 163-164 

~ prevention by terraces; discussion 176,178-180 

Soiling crops lor cows on model farm 366, 367 

Soils, areas surveyed and mapped by Bureau of Soils, by Btates. 561-562 

Bureau, report of field operations, remarks-..-..’ 62 

study of water soluble salts 169 

• ^ ^ work ; organization and duties' ' . . . „ . 58-68, 5 1 1 

drifting by winds in arid regions, note ................... ... 239 

graiiufiar structure, importance 166-168' 

mechanical charactei'istics, study by farmer 445 

several types, varying infiuence of lime and manure on nitrification. . . . 172 

South Atlantic and G-ulf coasts, porosity and granulation 163-164 

Southern, loss of water by evaporation 159 

need of increase of organic matter; nitrification...... 168-170 

Souring. Fermentation.) 

South America, route of birds from Uew England 375 

Atlantic States, corn cultivation, points of excellence 176 

Carolina, Columbia sand-clay road, Winnsboro road ............. 263, 265 

consumption of cotton, with historic notes . , . 466-468 

cotton manufacture, historic review , . . 1 .,. . . . 463»467 

• f^inning in 1820, statistics ..I.*.. 466 

cultivation of soil .1 . 159 * i 62 1 

Dakota experiment station, work in crop rotation ...’450^452 

macaroni wheat protein coiitentr.... 332 
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South, experiments for new tobacco imlnstry 66 

need of introduction of crops other than entton 107 

soils, difference from soils of North, and disadvantages 164 

tlie, agricultu ral |) regress ' J ■ 16 

varieties of ap|)leB and tlieir origin, remarks 270 

Southern Hope cotton, origin and character 129 

soils, loss of water by evaporation 159 

need of increase of organic. matter; nitritieatkvu 168-170 

States, building sand-clay roads, article by W. L. Bx>oon 259-266 

cotton consumption, increase in past twenty years 477 

production and consumption of cotton, 1850-1903, table 478 

Spawn, imishroom, simple method of imopagation - 33 

Spices, crude drugs, imports 341 

Spillman, W. J., article on “The model farm” 363-370 

Splenetic, or Texas, fever, in cattle, disenssion {sex also Texas) 505-506 

Spoon, W. L., article on “Building sand-clay roads in Southern States”.--. 259-266 

Sportsmen, interest in and x)rotection of bob white P. 200, 201 

Sjiring season, relation to migration of birds, notes 382, 384 

Springs, wet- weather, necessity for drainage in road building. 260 

St. Louis Ijouisiana Purchase Exposition, officers - 520 

Stable manure, yields from use, note (see also Manure) 368 

Starch content of flour, importance in bread making - 350 

State aid in road improvement, value and relations - 456-457 

offlcials in charge of agvi culture, list. 520 

governments, cooperation against cattle scab 505 

supervision of road improveinent, necessity 467 

Statistics, Bureau, cooperation with other bureaus, etc , 69 

work ; organization and duties . 68-73, 512 

crops, farm animals, freight rates, imports and exports 584-700 

foreign agricultural, improved reports 69 

of principal crops, tables - 684-659 

Steam, use with vacuum for preservation of wood 436 

Stock breeders’ associations, lists 521-523 

feeding, use of macaroni wheat 336 

Stockmen, need for cooperation with Government against animal diseases 494 

Stone fruits, other, and peaches, diseases, 1903 550 

Stones, removal, from land for irrigation, cost, note. - . 240 

Storage, and marketing of fruit, study and experiment {see also Cold) 39 

apple, magnitude of business; crude drugs - 228, 254 

cold, relation to commercial apple culture 226-238 

of apples, importance of storing i)romx)tly after picking 233 

Stored products, injurious insects, work 77 

Storm and hurricane warnings, AVeather Bureau, explanation ^ . 119 

warning, display of flags and lights, beginning, growth 109, 110 

Storms, local, 'failure of weather records as evidence, court 308 

Stramonium, cultivation and gathering. 345 

Strawberry, Cardinal, value, origin, description, advantages. 277-278 

Stream flow, relation of forests, article by James AV. Tourney.. 279-288 

Studen ts, ad mission to Department 10 

Subsoil, advantage of turning up by deep plowing 184 

relation to eiigar-beet growing, note. . 402 

Subsoil ing for sugar beets, notes . . 7 . . , 404-405 

Sugar beets, diseases -v..- . — ... .7. .31 

flax, aud tobacco, diseases, 1903... — 554 
location of land; effect on soil; thinning ........ _ . . . . . . , . . 402, 404, 406 

relation to generat farming article by 0. 0. Townsend 399-410 

cane and beet, crops, imports, values.. .. . . — . 7— 7 . 652-654 

laboratory, Bureau of Chemistry, work . — — 57 

plants, ordinary, study of sirup i . . ... 55 

treatment for preservation of wood 437 

Sugar-beet growers, discussion — 400-401 

growing, profit and loss, remarks 408-409 

' industry, 'future, discussion . 7410.;;" 

territory, geographic extent and form, remarks 402 

Sulphates, (fe Plant food. ) 

Simiac, value as food for bob white, note — . — - 202 

Sumatra leaf tobacco, experiments. 7. — . . 67, 90 
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Sunflower cotton, origin and character 

oil, production in Ktissia, note . . - 4i 2 

Sunshade, use on corn cultivator - ,192 

Simsliine recorder, wea,ther stations, ^note - - « - i h*| 

Supply Division, Department of Agriculture, duties * oOt 

Supreme Court, United States, decision on Weatlper i iureau record as (na< UnuHn 

Swallows, bank, mouse-colored, and clifl, migration i 

Swift, cliimney, migration - - - - - - - 


Tampico fiber, remarks ^ - - “ * \ 

Tar oil, conditions for use in preservation of timber 4tl2, 4flf> 

timber preservation, use of vat, notes 493, 439, 437, 439, 410 

Tariffs of foreign countries, compilation of information 71 

Taro rot, Hawaii, investigation at experiment station - ^ 8i) 

Taylob, William a., article on ‘'Promising new fruits'’ 2()7-“278 

Tea culture investigations, Bureau of Plant Industry, w'ork. 43 

Teachers, agricultfiral, lack; requisites, — - 441, 445-44(> 

Teble, E, P., article on “Preparing land for irrigation'’ - 231U250 

Telegraph, electro-magnetic, relation to meteorology. - - - - - . 109 

poles, preservative treatment 439 

Telephone in Weather Bureau Station, use 117 

Telethermograph, weather station, remarks - - 113 

Temperature for keeping apples, remarks 230 

high, of flour at mixing, effect on bread 851 

relation to migration of birds 382-883 

Tennessee, cotton consumption, discussion, with lustoric notes 478-474 

Terry apple, value, origin, description, advantages, synonyms 270-271 

Texas, cotton Consumption, notes, statistics 475, 476 

production, damage by boll- weevil 205,200, 207-208 

fever, cattle, discussion; shipment, new regulation ..I.,,. 505-506 

exception to law for shipment of live stock 494 

inspection, supervision and dipping 19-20 

origin of Headlight grape, note .... - . - - ...... 276 

regions of work against cotton-boll weevil - - - 209, 210 

Victoria County, increase of cotton production under weevil ravages . . 209 

Thermometer and barometer, relation to meteorology; weather stations.. . . 109, 113 

Thinning sugar beets, difi^iculty , remarks 406 

Ticks, cause of splenetic or Texas fever, wmrk, control, note. 505, 506 

Texas fever, dipping' cattle in mineral oil for destruction 20 

Ties, railroad, preservative treatment . . 434, 437, 488, 439 

Tillage, influence on water-soluble content of soil also Oultivation) . « . ... . 174 

Timber preservation and seasoning; structural, preservation 32,439 

cost of various treatments ........ 434-440 

recent progress, article by Hermann von Bchrenk ..... 427-MC) 
vat for use of corrosive sublimate. 482 


preserving plants, discussion ' 427, 433 

treatment for preservation, discussion 431-483 

worms, oak and chestnut^ description,- life history, injuries 323-325 

Timbers, inferior, preservation; available supply, with map. ...... ..... 53, 42B 

Timothy, beneficial effect of roots. in -80.0, note ............. 168 

so^id, wholesale prices.-...-.-..,. ■(>58-659 

Tobacco and sulphur sheep dip for scab disease, approval . * . . . .............. 500 

crop, yields, values, prices - - - ’ ' 648 

experiments in Hawaii .... ...... 90, 609 

exports, remarks 482, 485 

flax and sugar beets,. diseases, 1903 -t..... -..."L.,, , A54 

Imports and exports, statistics ...... 689, 699 

investigations, Soils Bureau, discussion (>5-67 

plating etc. ,1903 529, 630, 533, 634, 535, 536, 637, 638, 641 

sales in United Kingdom and Germany, competitors. 488, 490 

Toll-road system, relation to early road improvement, remarks 453 

Tomatoes, diseases, 1903 553 

Tools. Ii;gplement. ) * " •'•'•.••••“V;''"*'" " *'',''*"""''" 

Top working, method of testing new varieties of fruits, value.............. 267, 268 

Toumey, James W., article on “The relation of forests to stream flow'U.... 279-288 

Townsend, G. 0., article on “Eelation of sugar beets to gcncrai farming^’ 399--410 
Tramp and prison labor for roads, note b ^ 
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Transportation rates, statistics 671M379 

Tree planting for several Btates, plana {see aZwo Arbor day ) 51'-59 

Trees, dead, breeding place of oak-timber worm also Forest) 324 

forest and slmde, and nuts, diseases 555 

insect injuries causing death, discussion 314--323 

law for planting on highwuiys, Connecticut, note 509 

ornamental, in nursery at Arlington farm 41 

timber, some susceptible of preservative treatment {see also Timber).,. 427 

Trolley and steam railroad lines, extension, growth of rural population,. 455 

Tropical fruits and plants, work at Porto Kico experiment station 90 

Truck crops, diseases; diseases, 1903 31,553 

investigations of injurious insects 77 

Truckers, advantage of sand-clay road, Newbern, N. 0 264 

Tbuk, Bodney TL, article on '‘Cultivation of drug plants in the United 

States’U' 337-346 

Tuberculosis, in vestigations and experiments 21 

Tulip (poplar), oaks, beech, injury by Columbian timber beetle . q 327-328 

Turnstone, migration, length, note 376 

Turpentine gathering, new method, inauguration and saving 47 

Twine, fibers for mahafacture, note 392,393, 394,395,306,307 


United Kingdom, exports of United States farm surplus. 484, 485 

market for farm x)roducts, competitors .. . 485-488 

trade in oil producing seeds and mits 417-418 

Upland cotton, American varieties, production, prices, qualities, uses 388-389 

new long staple; growing, article by H. J. Webber.. .... 30,121-136 

Utah, alkali lands, reclamation, demonstrations 63 

leveling land for irrigation by raising crop .1 243 

silk growing, work of ladies association 143 


'Vacuum steam process, treatment of wood for preservation 436 

Vagrancy laws, relation to road building, note 462 

Vat for treatment of timber for preservation 432, 433 

Vine disease, California...... 33 

Vireo, red-eyed, migration Central America to British Coliunbia 386 

Virginia, cotton consumption, discussion with historic notes.---- 474-475 

Volunhiry observers’ reports, Weather Bureau, use in courts 310 

Warblers, blue, summer palm, and black-pall, migration, peculiarities 380, 381 

migration, speed, etc 373, 374, 383 

summer, migration, relation to temperature 382 

Warehouse business, cold-storage, development 227, 228 

local, advantages in storage of apples * 234 

■Warehouseman, relation to fruit storer. 229 

■Warnings, special, and forecasts, Wither Bureau, distribution. . . . . 16 
storm, cold- wave, . frost, flood, Weatner Bureau, notes and re- 


Washing, soil, porosity and granulation as check, discussion 163-164, 165 

' , prevention, discussion 176, 178-180 

Water, .agricultural, and,, ins,ecticide, laboratory. ....... .. ., ^ , W 

, ■' . ':,cdntamination:,by ■algiB,, remarks . ' ''29 

effect bn sand-clay road and on sand road, note .... 260 

.movement' in^ soil, ' effect 'of .cultivation . . . .. . • ,159-162 

used in growing one crop of corn, estimate. 180 

WATEms, J. L., article on ‘‘Consumption of cotton in the cotton States”... 463-478 

Weather and crop conditions, i^view, season of 1903 526-546 

Bureau, data, special, interest and study 118-119 

records, use in court, article by Henry J. Cox 303-312 

stations and tbeir duties, article by James Kenealy 109-120 

discussion 112-114 

general management, discussion 114-118 

report, sample message and translation 116 

W'ork, organization and duties; publications 14-17, 509-510, 577 

charte on three planes, introduction, remarks A 15 

forecasts, daily, discussion 1 110-111 

map, daily, description; distribution 117 

observers, voluntary, pay and instrumental ecpiipment Ill 
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• Weather records, admissibility as evidence. BOd'-oOr), B()(b"I:>09, 

variation in case of local stonns, note - . - - 308 

unfavorable to cotton boll weevil, note - - - - 313 

* wet, influence for road iinprovement 454 

Webber, Herbert J., article on '‘The growing of long-staple Upland cot- 
tons” ■ , 13 1-1 3d 

Weed and insect destroyer, value of bobwhite, discussion 

AVeeding sugar beets, expense, remarks ‘ dOd 

, A?eeds and weeders in corn culture, remarks ^ bS9 

in corn in river bottom lands, special cultivators. - 193 

AA^eevils, beetles, worms, etc., in food of bobwhite {see also Cotton boll) iOd 

AATdch x>each, value, origin, description, advantages 272-274 

AA^'est, Middle, progress in road building, article by B. AV. Richardson 453-462 

AVestern States, corn cultivation, points of excellence 177 

extension of range of bobwhite --- - - 201 

Wheat and corn, h'eight rates, Chic^o to New York 678 

oats, yfelda in crop rotation exj^eriments, table 451 

breeding, Minnesota station investigations - - - 84 

crops, visible supply, yields, prices, exports, values, and freight rates. 592-604 

export, remarks {see also Grain) - 481 

flour and bread, article by Harry Snyder and Charles I). AVoods 347-362 

in food of bobwhite, remarks " - 197,198 

macaroni, article by James H. Shepard 329-336 

chemical and milling factors, and varieties; uses.. 332-334,335-336 

distribution- 25 

United States, protein content, discussion 331-334 

rust, note's 532,533 

seeding/" harvest, etc., 1903, notes 626-540 

AVhistle signals, AA^eather Bureau, explanation 120 

AATiitewood, injury by Columbian timber beetle 327-328 

AAbLEY, II. W., article on “Determination of effect of preservatives in food oil 

health and digestion 289-302 

A¥ilson, James, Secretary of Agriculture, report, 1903 9-108 

AVilt, bacterial, tomato, 1903 553 

diseases, various crops, notes 552, 553, 554, 555 

AA^ind, check by forest, and effect on soil transportation 284 

records, use in court, notes .... v 306, 307, 308 

AAunds, high, drifting of soils in arid region 239 

AVines, imports and exports, statistics. ... ............ 690, 697 

AATnter cold, extreme, effect on peaches, remarks 272 

relation to danger from sheep scab . . - 497 

■ weather, destructibiSl4'e^'hi .. .... .i .. . . ... . . , , 506 

Wood Island, Alaska, cooperative experiments 88 

living trees, insect injuries, discussion {see also Timber) 323-328 

’ preservation, use of corrosive sublimate 432-433 

seasohing and preservation, note 53 

timber, fumber, etc., imports and exports, statistics 685, 694 

. AA" ooDs, Charles D., and Harry SKYi>ER,-article.on “Wheat flour andbread ’ ’ . 347-362 
inferior, preparation for treatment {see also Forest) .................. 429 

Wool, effect of lime-and-sulphur dip for sheep scab, remarks 500-501 

prodiKtion, values, imports, exports, ■prices..... '669-672. ■ 

AAMrms harmful to corn, combatingby fall plowing...-.--.-......-,......,. ikl 

weevils, beetles, etc. , In food of bobwhite 2- .... - 196 


Yearbook, index cards ... .1, ■ lOS 

Yeast, use in breadmaking. . . - "■" * " ■ 349 , 

Yellowthroats, Maryland, migration, note 380,381 

Yield of corn, average per acre, for United States, prospect of doubling ..... . 175 

relation of precipitation, article by J. AVarren Smith ........ 215-224 

, charts, description, and discussion.. 216-224 

uelds of wheat, etc., in crop rotation, etc, {see also Corn, AVheat)., 451 

X ucca treculea7ia, use of fi her 398 

jZinc chlorid trSitment, wood preservation ....... „ 430 

creosote X->l’Ocesses, wood preservation . T. 437 


0 





I. A. E. 1. ’J5. 


IMPEEIAL AGEICULTTIRAL BESEABOH 
IKSTITUTE LIBBARY 
NEW DELHI. 


Date of issue. 

Date of issue 

. Date of issue. 


















1 


























